Louisiana State University

LSU Digital Commons
LSU Doctoral Dissertations

Graduate School

2011

Mobile learning in higher education: a glimpse and a comparison
of student and faculty readiness, attitudes and perceptions
Pamela Christine Pollara
Louisiana State University and Agricultural and Mechanical College

Follow this and additional works at: https://digitalcommons.lsu.edu/gradschool_dissertations
Part of the Education Commons

Recommended Citation
Pollara, Pamela Christine, "Mobile learning in higher education: a glimpse and a comparison of student
and faculty readiness, attitudes and perceptions" (2011). LSU Doctoral Dissertations. 2349.
https://digitalcommons.lsu.edu/gradschool_dissertations/2349

This Dissertation is brought to you for free and open access by the Graduate School at LSU Digital Commons. It
has been accepted for inclusion in LSU Doctoral Dissertations by an authorized graduate school editor of LSU
Digital Commons. For more information, please contactgradetd@lsu.edu.

MOBILE LEARNING IN HIGHER EDUCATION:
A GLIMPSE AND A COMPARISON OF STUDENT AND FACULTY
READINESS, ATTITUDES AND PERCEPTIONS

A Dissertation
Submitted to the Graduate Faculty of the
Louisiana State University and
Agricultural and Mechanical College
in partial fulfillment of the
requirements for the degree of
Doctor of Philosophy
In
The Department of Educational Theory, Policy & Practice

by
Pamela Pollara
B.A., summa cum laude, Duquesne University, 2004
M.S.Ed., Duquesne University, 2007
December 2011

!

ACKNOWLEGEMENTS
I would like to thank my committee members for their guidance and support during this
process. To Dr. Yiping Lou, whose high expectations challenged me and whose constant
encouragement helped me develop from student to scholar. To Dr. Eugene Kennedy, whose
support and reassurance gave me the confidence to accomplish my goals. And, to Dr. Loren
Marks and Dr. Keena Arbuthnot whose exceptional advice always kept me grounded.
This accomplishment would not have been possible without the love and support of my
family. To my husband, Veysel, thank you for supporting me through the late nights, always
keeping me positive, and never letting me give up. To my mother, who has always been my
biggest cheerleader, thank you for being my soundboard throughout this process and for always
believing in me. To my brother, Andrew, thank you for making me laugh during times of stress.
And, to my daughter Katie, who was born in between chapter 3 and 4, thank you for keeping me
smiling while writing chapters 4 and 5.
I would also like to thank my professors, my colleagues in the educational technology
program, my friends, and my extended family for keeping me motivated throughout my journey
as a doctoral student.

!

ii!

TABLE OF CONTENTS
Acknowledgements……………………………………………………………………

ii

List of Tables…………………………………………………………………………

v

List of Figures………………………………………………………………………...

vii

Abstract……………………………………………………………………………….

viii

Chapter 1: Introduction……………………………………………………………….
Statement of the Problem…….…………………………………………..
Purpose of the Study…………..………………………………………….
Significance of the Study….……………….………………………………
Limitations…………..………………….………………………………
Definition of Terms and Constructs…….…………………………………

1
3
6
6
8
9

Chapter 2: Review of Related Literature……………………………………………..
11
History of Mobile Learning…..………………………………………….
11
Evolution of Mobile Learning……………………………….
13
Definitions and Characteristics of Mobile Learning…………
16
Theoretical Perspectives………………………………………
19
Potential Uses, Benefits, and Challenges Discussed in Conceptual Papers
21
Potential Benefits and Technological Advantages.…………..
22
Potential Challenges…………………………………………..
25
Empirical Research on Mobile Learning………………...……………….
27
Student Perceptions of Mobile Learning……………..…….…
28
Student Learning with Mobile Devices….…………..……….
33
Strengths and Limitations of Current Research and Implications for the Study 36
Teacher-Student Gaps……… ………………………………….
37
Implications for the Study ……………….…………………….
38
Chapter 3: Research Methodology…………….………………………………..……
Research Questions……………………………………………………….
Research Design……………………….…………………………………
Rationale for Methodology…………………………………….
Strengths and Limitations of the Design………………………
Setting and Participants………………………………………………….
Instruments……………….………………….……………………………
Prior Instruments.…………………………………………….
Pilot Study……………………………………………………..
Final Instruments…………………….………………………..
Data Collection Procedures ………………….……………………………
Survey………………………………………………………….
Open-Ended Questions………………………………………...
Interviews..…………………………………………………….
Data Analysis……….……………..…………….…………………………
!

iii!

39
39
40
40
41
41
42
42
44
46
54
54
55
55
56

Survey Data Analysis………………………………………….
Open-Ended Analysis…………………………………………
Interview Data Analysis ………………………………………
Summary……………………………………….…………………………

56
61
61
62

Chapter 4: Research Results……………………………………………………………
Demographics of University Faculty………………………………………
Demographics of Undergraduate Students………………………………..
Analysis of Faculty Survey Data…………………………………………..
Analysis of Student Survey Data ………………….……………………..
Comparison of Faculty and Student Data…………………………………
Analysis of Open-Ended Responses …………….……………………….
Analysis of Interview Data.………..…………….……………………….
Student Use and Faculty Perception of Student Use..…………
Distraction……………. ………………………………………
Other Barriers………………………………………………….
Summary……………………………………….…………………………………..

64
64
65
66
75
81
91
98
99
102
104
105

Chapter 5: Discussion and Conclusions………………………………………………..
Discussion………………………………………………………………….
Learning Theories………………………………………………
Metacognition…………………………………………………..
Technology Acceptance Model…………………………………
Conclusions………………………………………………………………..
Recommendations for Practice…………………………………………….
Implications for Future Research………………………………………….

106
106
108
110
111
112
115
116

References…...................................................................................................................

118

Appendix A: Faculty Survey Instrument-Online Version……………………………..

127

Appendix B: Student Survey Instrument-Online Version……………………………..

137

Appendix C: Faculty Interview Protocol……………………………………………..

145

Appendix D: Student Interview Protocol……………………………………………..

147

Appendix E: Study Consent Form………………..…………………………………..

149

Appendix F: Institutional Review Board Approval…………………………………..

151

Vita……………………………………………………………………………………

153

!
!

iv!

LIST OF TABLES
Table 2.1

Percentage of Mobile Web Users Who Never or Infrequently Use the
Desktop Web…………………………………………………………

12

Table 2.2

E-Learning and M-Learning Terminology…………………………..

15

Table 2.3

Comparison of E-Learning to M-Learning…………………………..

15

Table 2.4

Mobile Learning Definitions………………………………………...

16

Table 2.5

Theory-based Categories of Mobile Activity……………………….

20

Table 2.6

Current Research on Student Attitudes and Perceptions Toward
M-Learning………………………………………………………….

28

Table 2.7

Current Research on Student Learning and Mobile Devices……….

33

Table 3.1

Comparison of Prior Research Instruments and Current Instruments

42

Table 3.2

Final Student Instrument…………………………………………….

46

Table 3.3

Final Faculty Instrument…………………………………………….

48

Table 3.4

Quantitative Data Analysis…………………………………………..

56

Table 3.5

Summary of Qualitative Data Analysis………………………………

62

Table 4.1

Faculty Respondents by School/College…………….……………...

65

Table 4.2

Undergraduate Respondents by School/College……………………

66

Table 4.3

Faculty Prior Knowledge……………………………………………..

67

Table 4.4

Perceived Student Use of Mobile Devices by Faculty………………..

68

Table 4.5

Faculty Perception of Student Participation and Engagement…………

70

Table 4.6

Faculty Perceived Use of Mobile Learning……………………………

71

Table 4.7

Faculty Perceived Ease of Use of Mobile Learning for Students……..

72

Table 4.8

Faculty Attitude Toward Incorporating Mobile Learning in their Future
Classroom……………………………………………………………….

73

!

v!

Table 4.9

Faculty Self-Efficacy……………………………………………………

74

Table 4.10

Student Prior Knowledge……………………………………………….

75

Table 4.11

Student Use of Mobile Devices…………………………………………

77

Table 4.12

Student Perception of Participation and Engagement…………………...

78

Table 4.13

Student Perceived Use of Mobile Learning……………………………..

79

Table 4.14

Student Ease of Use of Mobile Learning……………………………….

80

Table 4.15

Faculty Perception of Student Use vs. Actual Student Use……………

81

Table 4.16

Comparison of Participation and Engagement Responses…………….

83

Table 4.17

Results of Mann-Whitney test for Participation and Engagement Scale

85

Table 4.18

Comparison of Perceived Use Responses……………………………..

86

Table 4.19

Results of Mann-Whitney test for Perceived Use Scale…………………. 87

Table 4.20

Comparison of Ease of Use Responses………………………………..

89

Table 4.21

Results of Mann-Whitney test for Ease of Use Scale………………….

90

Table 4.22

Faculty Open-Ended Coding Frequencies…………………………….

91

Table 4.23

Faculty Open-Ended Coding Frequencies and Examples…………….

93

Table 4.24

Student Open-Ended Coding Frequencies and Examples…………….

95

!
!
!
!
!
!
!
!
!

!

vi!

LIST OF FIGURES
!

Figure 2.1

Perspective of Learning Paradigms………………………………….

14

Figure 2.2

Relationship of E-Learning, M-Learning and Flexible Learning……

14

Figure 3.1

Technology Acceptance Model……………………………………..

43

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!

vii!

ABSTRACT
Through the advancement of mobile technology and their increasing affordability, mobile
devices have transformed from a means of communication to tools for socialization,
entertainment, work, and learning.
The purpose of this mixed-methods study was to investigate how undergraduate students
are using mobile devices for learning both inside and outside the classroom and how actual
student use compares to faculty perceptions of student use. Faculty and student perceptions
regarding the impact that the use of mobile devices would have on student learning, participation
and engagement were also examined. Finally, the study explored the potential for adoption of
mobile device use in the classroom. Data were collected through a survey administered to
university faculty and undergraduate students and through interviews conducted with
representative samples from both groups.
Results suggest that faculty perceptions about student use do not match actual student use
of mobile devices. While faculty believe students are primarily using mobile devices to socialize,
students report that they are performing a wide variety of educational tasks. Although some
instructors ban the use of mobile devices in the classroom and prefer mobile learning to remain
outside the classroom, students believe that a more formal use both inside and outside the
classroom could be beneficial. Students seem more ready to adopt the use of mobile devices for
learning while faculty are concerned that devices may be distracting and limiting.
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CHAPTER 1
INTRODUCTION
Students move about busy college campuses as they have done for decades, some
quickly hurrying from one class to another, others on benches gaining extra study
time moments before an exam, and some grabbing a coffee for that extra boost of
energy. At a closer look, an observer would realize that each student was carrying
the same thing. Not a backpack full of books, but their mobile phone, a device
that if asked, many would say they never leave home without.
A recent rapid advancement in the capabilities of mobile devices along with a decrease in
price has enabled the mobile phone to become ubiquitous. In fact, there are now 5.3 billion
mobile subscriptions globally, which is about 77 percent of the world’s population (International
Telecommunication Union, 2010).
Although estimates are lower for rural areas, it is predicted that 80 percent of people
living in rural communities have access to a mobile network. In fact, in places where
infrastructure barriers have prevented developing countries from accessing the Internet, the
majority of people access the Internet from their mobile devices (International
Telecommunication Union, 2010). Even where infrastructure is not an issue, people are
increasingly choosing to perform a variety of tasks on their mobile phones. In Japan, authors are
even now composing novels on mobile phones. In fact, in 2007, five of the year’s 10 best sellers
were originally written on cell phones (Onishi, 2008).
Undoubtedly, mobile devices are changing the way we live, work, and socialize. We can
instantly access email from mobile devices, read articles, pay bills, send checks, buy clothing,
play games, interact with others through social networking and SMS, and even check into a
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flight at the airport with a mobile boarding pass. Mobile devices are allowing users to perform a
variety of tasks that once took multiple avenues to accomplish with the ease of a few clicks and
touches, anytime, anywhere. But how are mobile devices changing the way we learn?
Although the use of mobile devices is, for many, necessary for survival in mainstream
society, mobile phones are still banned in many classrooms in institutes of higher education. If a
dichotomy continues to exist between society and education, however, how will education
ultimately fare?
The challenge for education is continuing to grow as students born in the digital and
mobile age are approaching learning from a very different perspective than their predecessors.
Learners are increasingly using digital tools and constructing and sharing knowledge in new
ways (Looney & Sheehan, 2001; Kimber et al., 2002).
These students, which Prensky (2001) labels “digital natives,” are conflicting with faculty
who are often viewed as “digital immigrants.” Because “digital natives” and “digital
immigrants” often have different expectations of what learning is and how it should be done,
effectively teaching new generations of students with traditional methods will become
increasingly more difficult. Students are beginning to demand more flexibility, alternative modes
of delivery of instruction, and more multimedia-enriched and interactive course materials (Lam
& McNaught, 2006; Carlson, 2005).
Thus, educators must rethink current pedagogical strategies, how they view technology,
and how they define spaces dedicated to learning. Ultimately, shifting paradigms will benefit
both students by increasing achievement and learning outcomes and universities by helping them
remain competitive with alternative educational outlets (Collis & Wende, 2002; Prensky, 2004).
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Incorporating mobile learning is just one potential way to meet the needs of both students and
universities in the digital age.

Statement of the Problem
While the rapid advancement in the capabilities of mobile technology has enabled users
to perform a wide variety of tasks on one device, the decrease in cost has had both positive and
negative effects, especially with relationship to education. The change has happened so fast that
researchers have not had an ample amount of time to understand how these devices can best be
used for learning. While educators wait for the research to catch up, the research that does exist
becomes less relevant each day as technology continues to evolve and ownership continues to
increase.
Current research has yet to fully explore the potential of integrating mobile devices
beyond a single classroom activity, nor has it explored the potential of letting students use
personal mobile devices as educational tools inside and outside the classroom. This gap in the
research, combined with the fear of educators that mobile devices can only distract students from
learning and provide a vehicle for cheating, has led to the banning of mobile devices in
classrooms. Although there is no data on the percentage of university classrooms that ban
devices, a recent survey of high school students found that in classrooms that banned mobile
devices, 63 percent of students reported using them anyway (Common Sense Media, 2009). And
so, educators must respond to this need and recognize that mobiles are increasingly relied upon
outside the classroom not just as social and entertainment devices, but as learning tools.
Mobile devices are becoming increasingly prevalent in a variety of fields. Doctors, for
example, are increasingly using their smartphones to access medical information like looking up
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information about drugs, investigating drug interactions, and even prescribing from their
mobiles. In fact, a recent survey regarding physicians views with emerging technology found
that 95 percent of physicians that owned smartphones reported downloading applications to
access medical information (Dolan, 2010). New technological developments have also led to the
FDA approval of a mobile application that allows doctors to diagnose a stroke by viewing 3D
images of brain scans on the doctor’s smartphone, which may help patients in rural areas who
may not have access to neurologists (Belcher, 2011). A study in the Journal of Medical Internet
Research that compared the accuracy of neuroradiologists who used this app to a traditional
workstation, found that the app results were 94 to 100 percent accurate. Other developments
include an application that can operate as a single-lead electrocardiogram device and the
iStethoscope app, which can monitor a patient’s heartbeat. According to Kalorama, a market
research firm, the global market for medical apps for mobile phones has doubled in the last year,
now reaching $84.1 million (“Doctors’ Use Rising,” 2011).
The use of smartphones is prevalent in other fields as well. Journalists are using the
various functions of smartphones to write, record audio and video, take photos, and keep abreast
of breaking news (Vaataja, Mannisto, Vainio, & Jokela, 2009). In addition, a recent AT&T study
found that 72 percent of small businesses use mobile apps in everyday operations and more than
one-third of small businesses reported that they couldn’t survive or that it would be a challenge
to survive without mobile apps (Rubin, 2011).
The uses described above are among the various 21st century skills that researchers
believe are becoming increasingly essential for success in life and work (Partnership for 21st
Century Skills, 2011) For example, researchers and government are calling for students to be
able to apply technology effectively through ICT (Information, Communications, and

!

4!

Technology) literacy. This includes using technology as a tool to research, organize, evaluate and
communicate information and using digital technologies (including mobile technology) to
access, manage, integrate, evaluate and create information to successfully function in a
knowledge economy (Partnership for 21st Century Skills, 2011). And so, if these skills are
necessary for success, there is a responsibility on the part of educators to prepare students to
navigate mobile devices as educational tools and engage them in meaningful practice for their
future careers.
In addition, with the number of non-traditional students rising each year, universities
need to rethink how, in what time and space, they provide learning opportunities. In the past,
universities that traditionally targeted these non-traditional students by providing online classes
and degrees have already begun to explore the educational opportunities that can be accessed and
performed through mobile devices. For example, The University of Phoenix, which caters to
non-traditional students, recently launched its own app called PhoenixMobile, which enables
students to “move seamlessly between the online classroom and their mobile phone.” The app
allows students to access course materials, participate in discussions, and receive grade alerts
(“University of Phoenix Launches,” 2011).
Though four-year institutions like Abilene Christian University are also beginning to
investigate how mobile technology can be integrated in the classroom and work with existing
university technologies like learning management systems (Abilene Christian University, 2010),
very few traditional four-year institutions have integrated mobile learning initiatives, leaving the
policy making for classroom use in the hands of individual faculty members who may be
unaware of the potential benefits and have many of the same fears as K-12 teachers and
administrators. However, it cannot be ignored that mobile devices are increasingly affecting all
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areas of society. And, whether they are banned or not, they are being brought inside classrooms.
Thus, educators can remain oblivious to the changes, or embrace the potential of using mobile
devices for teaching and learning both inside and outside the classroom, helping to prepare their
students for their future careers.
Purpose of the Study
In order for a mobile learning initiative to be employed at the university level, students
and faculty must see a need for educational use. In addition, both students and faculty must be
ready and open to the potential benefits of a change in the teaching and learning environment.
The purpose of this study is to understand how undergraduate students are currently using mobile
devices informally for educational purposes. It will also investigate the perceptions of faculty
and compare the perceptions of faculty and students with regard to mobile learning and mobile
device use in the classroom. The study will also explore how the formal use of mobile devices
inside and outside the classroom could impact student learning, engagement, and participation.
Finally, the study will examine if students and faculty are ready to adopt the use of mobile
devices in the classroom.

Significance of the Study
Since mobile learning is still in its infancy, there is still much work to be done.
Unfortunately, as mentioned previously, current research has yet to catch up with the
advancement of technology and the unique societal changes that are becoming evident as
dependency on mobile devices increases. This study aims to fill in some the gaps the currently
exist in the research and help build a foundation for future research in mobile learning.
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Although early research provides encouraging results for the use of mobile devices to
support teaching and learning (Kukulska-Hulme et al., 2005; Kennedy et al., 2006; Yordanova,
2007), revealing that students would like to use mobile devices to learn, that students are
motivated and engaged while using mobile devices (Al-Fahad, 2009; Wang et al., 2009; Rogers
et al., 2010), and that achievement levels increase when students use mobile technologies
(McContha et al., 2008; Shih et al., 2010; Wyatt et al., 2010; Hsu et al., 2008; Williams &
Bearman, 2008), studies have yet to understand how personal mobile devices can and are being
used for learning inside and outside classrooms, and can be integrated as educational tools. This
is becoming even more essential due to the recent rapid growth in personal ownership of mobile
devices. And so, this study will not only provide information about how students are currently
informally using their own personal mobile devices for educational purposes inside and outside
of the classroom, but also how students would view a more formal use of mobile devices for
educational purposes.
In addition, if universities are to accept the use of personal mobile devices in the
classroom both faculty and student perceptions of mobile learning must be analyzed. Most prior
research that has analyzed student perceptions, however, has only focused on the implementation
of one mobile learning activity in a particular classroom. Research has yet to understand attitudes
and perceptions of mobile learning on larger scale. In addition, studies have also failed to
understand the faculty perspective, which would be an integral part of launching a mobile
learning initiative in the university classroom. Even in one large-scale survey in which faculty
and students were both surveyed, separate results were not provided or analyzed for both groups
(Bottentuit Junior & Coutinho, 2008). This study will investigate both student and faculty
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perceptions on a larger scale, investigate any differences that may exist between them, and
analyze those differences with regard to readiness and adoption.
This study will also be significant insomuch as it will provide information about how
mobile devices are changing the way students learn and think about learning. The study also
aims to understand how the presence of mobile devices enter university classrooms and how this
may influence the traditional student-teacher dynamic. The study will also investigate any
potential barriers that may prevent the effective use of mobile devices in classrooms as
educational tools.
The study is expected to inform researchers and educators about the current informal uses
of mobile devices in the classroom and help educators and administrators understand if there is a
need to explore more formal mobile learning initiatives at the university level. The study is also
expected to reveal the potential uses for mobile learning inside and outside the classroom. The
results of the study may help faculty understand if and how to best incorporate mobile learning
strategies into teaching and learning.

Limitations
While a large-scale survey at a particular university may offer insight into the preferences
of today’s learners, it may be limiting in its generalizability. The results may be representative of
the region or the university in which the participants are located.
Choosing to limit the study to undergraduates was purposefully done to ensure that
participants had exposure to and were familiar with the capabilities of mobile devices. Most
undergraduates would have a similar age range and thus would most likely be considered “digital
natives” (Prensky, 2001). However, while including graduate students may have offered unique
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perspective, the age range of participants and their exposure to mobile devices and therefore their
perspective about the appropriate and potential uses of mobile devices in the classroom may have
varied greatly.

Definition of Terms and Constructs
The definitions of terms related to this study are as follows:
Applications- “Apps;” A downloadable web-based or device-based program that provides
access to information, content, gaming and/or allows users to perform tasks easier.
Distance Learning- Any learning done at a physical distance from a university.
Ease of Use- the degree to which an individual believes that he/she is able to accomplish tasks
with ease.
E-Learning- Learning that can be done on-campus or off-campus, but is always done when time
and space must be dedicated to learning.
Formal Use- Use of mobile devices for learning activities that are designed and/or implemented
by the instructor of a class.
Informal Use- Use of mobile devices for learning that is not prompted by the teacher in the
classroom. Informal use may occur at the will of the student inside or outside the classroom.
Instructionally-Sound Applications- Applications that have been designed with educational
theory and instructional design principles in mind.
Mobile device- Any mobile technology with multiple functions and capabilities, especially the
ability to access the Internet.
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Mobile Learning- (M-Learning) The process of using a mobile device to access and study
learning materials and to communicate with fellow students, instructors or institutions (Ally,
2009). Mobile learning can be done anytime, anywhere.
Perceived Use- the degree to which an individual believes he/she should be able to perform
certain tasks on a mobile device.
Personal Mobile Devices- Mobile devices that are owned by the student.
Smartphone- a mobile phone with computer capabilities. Smartphones can download material,
access the Internet, take photos and videos, compose and send emails, and download applications
that allow users to easily complete various tasks.
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CHAPTER 2
REVIEW OF RELATED LITERATURE
In the past decade, mobile devices have evolved from a luxury item to a necessity. As the
demand for devices has increased, the cost has decreased. Combined with an increase in
technological capabilities, mobile devices have become multi-functional tools capable of
performing tasks that were once the job of multiple devices. These multi-functional tools are
usually referred to as smartphones, however, many devices like the iPod Touch provide the user
with the same capabilities without telephone service.
Today, mobile devices are so ubiquitous that they have begun invading all areas of
society, including education. Mobile devices are being used both informally, by users who seek
out their own learning experiences, and formally, by users who are prompted to do so as part of a
class. Both formal and informal use, however, is occurring in classrooms across the country.

History of Mobile Learning
Although it seems as if mobile devices have recently gained the capability to perform as
educational tools, the concept of a mobile educational device was established in the late 1960s by
Alan Kay (Najmi & Lee, 2009). Kay envisioned Dynabook, a portable device for students that
would display text and graphics similar to a book. In fact, Kay’s (1972) research paper, “A
Personal Computer for Children of All Ages,” describes a device that very closely resembles
today’s tablet PCs (e.g. Apple’s iPad).
In the decades that followed Kay’s vision, computers became more personal and costefficient. In the 1990s, advances in technology led to the creation of wireless devices like PDAs
and phones that could support activity mobily. As devices became more capable and the size of
devices became more manageable, a decrease in price enabled a large portion of the population
!
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to own personal wireless devices. The most common of these devices, the cell phone, remains
the most widely owned and used today. A 2010 Pew Research Center Survey found that 85% of
adults in the United States own a cell phone, with much higher percentages in younger age
categories (Lenhart et al., 2010). In fact, the survey revealed that 96% of adults ages 18-29 are
owners and 90% of adults ages 30-49 are owners. In 2010, The International Telecommunication
Union estimated that 77% of the world’s population would be mobile subscribers by the end of
the year (Mobithink Mobile Statistics, 2011). According to Kennedy et al. (2006), mobile phones
are even more pervasive with university students, with over 97% of students born since 1980
being owners.
Due to increased capabilities of most mobile phones, the number of users using their
phones to access the Internet is also increasing dramatically. In fact, in many countries,
especially developing countries that often lack wired infrastructures, much of the population only
uses their mobile phone for Internet access.
Table 2.1 Percentage of mobile Web users who never or infrequently use the desktop
Web (Mobithink Mobile Statistics, 2011).
N= 15, 204
Country

Percentage
mobile-only

Country

Percentage
mobile-only

Egypt

70%

Indonesia

44%

India

59%

Thailand

32%

South Africa

57%

China

30%

Ghana

55%

US

25%

Kenya

54%

UK

22%

Nigeria

50%

Russia

19%
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Whether its function is as a primary or secondary access device, however, it is clear that
mobile devices are pervasive in most parts of the world. It is this pervasiveness that has
prompted researchers to investigate how these devices can and should be used in education.
Evolution of Mobile Learning
Many approach mobile learning or m-learning as a form of e-learning. In fact, some early
definitions of m-learning refer to it as e-learning using mobile technology or as a new form of elearning (Doneva, 2006; Georgiev, T., Georgieva, E. & Smrikarov, A., 2004; Quinn, 2000).
Early predictions of the evolution of mobile learning hypothesized that mobile learning would
have a short-lived separate identity before eventually blending into general e-learning (Traxler,
2009). However, it seems as if advancements in mobile technology have only further given mlearning its own identity.
The relationship between distance learning, e-learning, and m-learning is still being
explored with various researchers focusing on aspects of pedagogy, technology, and social
factors in order to classify mobile learning. Traditionally, distance learning has meant that the
student is physically away from the university. In fact, early distance learning was available prior
to the technology boom that enabled students to become “connected” electronically.
Communication and the exchange of information was often conducted traditionally through what
we refer to now as “snail mail.” E-learning, then, in most definitions is equated with online
learning (Rosenberg, 2001) E-learning, unlike distance learning, can be done both on-campus
and off-campus, but may function differently in each scenario. M-Learning is not restricted by
location and is accessible anytime, anywhere.
Georgiev et al. (2004) view the relationship as nested in one another. In other words, mlearning is a subset of e-learning, and e-learning is a subset of distance learning (Fig. 2.1).
!
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Figure 2.1 Perspective of learning paradigms (Georgiev et al., 2004)
Low and O’Connell (2006), however, view the relationship in terms of flexibility and
learning space, arguing that when compared to traditional learning, e-learning and now mlearning, offer greater ease of access, can reach a larger number of students, and facilitate a
larger learning space (Fig. 2.2).

Figure 2.2 Relationship of E-Learning, M-Learning and Flexible Learning (Low and
O’Connell, 2006)
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In an attempt to distinguish e-learning from m-learning, Sharma and Kitchens (2004)
compare e-learning and m-learning terminology (Table 2.2).
Table 2.2 E-Learning and M-Learning Terminology (Sharma & Kitchens, 2004)
E-Learning

M-Learning

Computer

Mobile

Bandwidth

Bluetooth

Multimedia

Objects

Interactive

Networked

Hyperlinked

Situated Learning

Collaborative

Realistic Situation

Distance Learning

Constructivism

Simulated Situation

Social Interaction

Hyper Learning

Collaborative

Traxler (2007) attempts to further distinguish e-learning from m-learning by analyzing
the descriptions of both fields found in the literature. Table 3 provides an overview of his
distinctions.
Table 2.3 Comparison of E-Learning to M-Learning (Traxler, 2007)

!

E-Learning

M-Learning

Structured
Media-Rich
Broadband
Interactive
Intelligent
Usable

Personal
Spontaneous
Disruptive
Opportunistic
Informal
Pervasive
Situated
Private
Context-Aware
Bite-Sized
Portable
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Later, Traxler (2009) points out that the distinctions made by Traxler (2007) are limiting
because they are solely based on the learner’s experience with the two modes of learning and do
not address time and space in which learning takes place. He claims that e-learning almost
always takes place when time and space have been dedicated to learning, while m-learning can
take place anytime, anywhere, in the midst of “daily tasks, places, and situations” (p. 5). Since
mobile technology is not connected to a physical location, it allows for ubiquitous learning
(Yordanova, 2007).

Definitions and Characteristics of Mobile Learning
While some definitions of mobile learning focus of the technology or the mobility of the
technology, others focus on the size of the device (Traxler, 2009). According to Sharples (2006),
mobile learning tends to be defined by the context in which it is used, the experiences of the user,
the uses and backgrounds. Table 2.4 presents an overview of various mobile learning definitions.

Table 2.4 Mobile Learning Definitions
Author (Year)
Quinn (2000)

Definition
E-learning through mobile computational devices: Palms, Windows CE
machines, even your digital cell phone.

O’Malley et al.
(2003)

Any sort of learning that happens when the learner is not at a fixed,
predetermined location, or learning that happens when the learner takes
advantage of learning opportunities offered by mobile technologies.

Trifonova (2003)

Any form of learning (studying) and teaching that occurs through a mobile
device, or in a mobile environment.

Georgiev et al.
(2004)

A new stage of e-learning having the ability to learn everywhere at every
time through use of mobile and portable devices.

Keegan (2005)

The provision of education and training on PDAs/palmtops/handhelds,
smartphones and mobile devices.

!

16!

Table 2.4 continued
Traxler (2005)

Any educational provision where the sole or dominant technologies are
handheld or palmtop devices.

Doneva et al.
(2006)

A next stage or a new form of e-learning through the use of mobile and
portable devices and wireless network and communication technologies for
teaching and learning.

Ally (2009)

The process of using a mobile device to access and study learning materials
and to communicate with fellow students, instructors or institution.

Traxler (2007) sees many of these definitions of mobile learning as too constricting
calling them “technocentric” and too “tied to current technological instantiations” (p. 4). He calls
for the exploration of other definitions that focus on the learner’s experience and distinguish it
from other forms of education, especially e-learning.
Although Traxler makes a valid point, it is difficult to create a definition that can
incorporate the multifunctionality of mobile devices and the emergence of a large number of
learning opportunities. Because many different learning opportunities can be created through the
use of mobile learning devices, a definition of mobile learning must be broad enough to
encompass a wide variety of learning possibilities. In order to further explain the properties
associated with mobile learning, however, researchers have begin to analyze more specific
characteristics of mobile learning including how mobile learning can support learning
opportunities, the types of learning and learning activities that can be supported, and the various
contexts in which mobile learning can take place (Kukulska-Hulme & Traxler, 2007; Naismith et
al., 2004; Sharples, 2006).
According to Sharples (2006), mobile learning: 1) enables knowledge building to take
place in different contexts; 2) provides the ability to gather data unique to the current location,
environment, and time (real and situated); 3) enables learners construct their own understanding
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(customized to the individuals path of investigation); 4) changes the pattern of learning or the
work activity (supports interactivity); 5) supports the use of mobile learning applications which
are mediating tools and can be used in conjunction with other learning tools; and 6) goes beyond
time and space in which learning becomes part of a greater whole.
To expand upon definitions that may be too limiting, Kukulska-Hulme and Traxler
(2007) identify distinguishing emergent categories and contexts in which mobile learning can be
used:
• Technology-driven mobile learning – a specific technological innovation is deployed to
demonstrate technical feasibility and pedagogic possibility, perhaps the iPhone
• Miniature but portable e-learning – mobile, wireless and handheld technologies are used
to re-enact approaches and solutions found in ‘conventional’ e-learning, perhaps porting
an established e-learning technology onto mobile devices.
• Connected classroom learning – the same technologies are used in a classroom setting
to supported static collaborative learning, perhaps connected to other classroom
technologies; personal response systems, graphing calculators, PDAs linked to interactive
whiteboards etc.
• Mobile training and performance support – the technologies are used to improve the
productivity and efficiency of mobile workers by delivering information and support justin-time and in context for their immediate priorities, roles and duties
• Large-Scale Implementation – the deployment of mobile technologies at an institutional
or departmental level to learn about organizational issues
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• Inclusion, assistivity and diversity – using assorted mobile and wireless technologies to
enhance wider educational access and participation, for example personal information
management for students with dyslexia.
• Informal, personalized, situated mobile learning – the same core technologies are
enhanced with additional unique functionality, for example location-awareness or videocapture, and deployed to deliver educational experiences that would otherwise be difficult
or impossible; for example informal context-aware information in museum spaces
• Remote, rural and development mobile learning – the technologies are used to address
environmental and infrastructural hurdles to delivering and supporting education where
‘conventional’ e-learning technologies would fail.
Although these categories of mobile learning help to further define it, there is still a lack
of research connecting the potential for use with actual use. Since mobile learning is still in its
infancy, research still needs to be done in order to determine how mobile devices can and are
currently being used for education, the best practices for implementing mobile learning and the
type of learning that is best supported by mobile learning. Further understanding of the
capabilities of mobile devices and the maturation of the field and technology will eventually lead
to more defined concepts.

Theoretical Perspectives
The multifunctionality and size of mobile devices enable them to support a variety of
different learning activities. However, this also makes developing or specifying a theory
associated with mobile learning extremely problematic (Traxler, 2009). Traxler (2009) argues
that in looking for a theory, the mobile learning community may be over-simplifying mobile
learning and will be faced with three different options and dilemmas:
!
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1. Import theory from ‘conventional’ e-learning and worry about transferability
2. Develop theory ab initio locally and worry about validity
3. Subscribe to some much more general and abstract theory and worry about
specificity and granularity (p.6)
Naismith et al. (2004) argue that mobile learning can relate to more than one theory.
They define six theory-based categories of mobile activity including behaviorist, constructivist,
situated, collaborative, informal/lifelong, and support/coordination. Table 2.5 describes the six
types categories illustrated by Naismith et al. (2004) with examples of each learning activity.
Table 2.5 Theory-based Categories of Mobile Activity (Naismith et al., 2004)
Category of Activity

Definition

Example

Behaviorist

activities that promote
learning as a change in
learners’ observable actions
activities in which learners
actively construct new ideas or
concepts based on both their
previous and current
knowledge
activities that promote learning
within an authentic context and
culture
activities that promote learning
through social interaction

Provide instant feedback or
reinforcement through text messages
or in-class/out-of class responses
Participatory simulations, mobile
investigations, games

Constructivist

Situated
Collaborative
Informal and Lifelong

Learning and teaching
support

Enhancement of learning experience
within a context-aware environment
i.e. a museum
Provide an additional means of
communication and instant
information sharing
Activities that support learning Extensions to the classroom, ability
outside a dedicated learning
to access information anytime,
environment and formal
anywhere, self-selection of learning
curriculum
opportunities
activities that assist in the
Monitoring attendance, accessing
coordination of learners and
data, managing schedules, access to
resources for learning activities materials

Others have also suggested that conversation theory (Pask, 1975) and social constructivist
theory (Browne & Campione, 1996) are also suitable to mobile environments because they allow
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for individualized communication and collaborative learning (Bowman & Bowman, 1998;
Karayam & Crowe, 1997; Paloff & Pratt, 2001). Connectivism (Siemens, 2004) and
Navigatonism (Brown, 2005) have also been suggested because people are increasingly learning
through communities of practice, personal networks and work-related tasks and there is an
emphasis on knowing “where” to access knowledge (Siemens, 2005). Activity theory
(Engestrom, 1987), which is understood as a cultural-historical activity system, has also been
associated with mobile learning (Sharples et al. 2005; Traxler, 2009).

Potential Uses, Benefits, and Challenges Discussed in Conceptual Papers
Recent rapid advancements in technology and the expanded capabilities of new mobile
devices have created a growing interest in mobile learning research. Combined with the fact that
mobile phones are now completely embedded in everyday life and social practices, researchers
are examining the potential of mobile devices to support learning (Wagner, 2005).
Once considered only a subsidiary of e-learning, m-learning is establishing its own
identity globally with an increase in pilot studies and initiatives which are changing the way
mobile learning is understood (Traxler, 2009). Recently, two refereed journals that focus on
mobile learning have also launched, giving new research in mobile learning a way to be
disseminated. The International Journal of Mobile Learning and Organization (IJMLO) was
established in 2007 while the International Journal of Mobile and Blended Learning (IJMBL)
was established in 2009.
Although some universities in the United States have recently implemented mobile
learning into the curriculum (Abilene Christian University, Purdue, Duke), current mobile
learning research studies are limited and often focus on a one-time classroom activity or project.
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The European Union, however, has already established a training program called “the
environment of tomorrow,” which seeks to move from distance and e-learning to m-learning
(Fetaji, 2008). Projects like MOBIlearn, MoLeNET, and the m-learning project are laying the
foundation for the widespread implementation of mobile learning in mainstream education while
most secondary and post-secondary schools in the United States ignore the potential of mobile
learning, which is evident from the widespread bans in schools throughout the country (Attewell,
2005; Naismith et al. 2004; Prensky, 2007)
Although the number of quantitative and qualitative studies is low compared with other
fields, conceptual papers offer researchers in the field and educators considering using
implementing mobile learning in their classroom a range of potential benefits and challenges of
mobile learning.

Potential Benefits and Technological Advantages
Nikana (2000) identifies several potential advantages of mobile learning. First, mobile
learning may lead to increased understanding of the material/curriculum content. Nikana
explains that through different collaborative methods and delivery approaches, students are
provided with an increased understanding and depth of knowledge regarding the
material/curriculum content. Nikana also claims that student motivation may increase through
the use of mobile devices because students could be participating in group discussion and
dialogue more often and receive quick and effective feedback, which may reinforce learning and
increase memory retention. Another view, however, is that increased motivation to learn will be
directly associated with the use of the mobile device, rather than the task completed with it
(Goodison, 2001).
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Nikana (2000) also claims that mobile devices may act as a good assessment tool for the
student and enable students who communicate less in class to express themselves and their ideas
in a manner that is more comfortable to them.
Among the advantages that Nikana (2000) discusses, cost may be one of the most
important. Although Nikana may have been able to see how ubiquitous personal mobile devices
would become, allowing students to use their personal mobile devices in the classroom is
becoming increasingly less expensive than purchasing textbooks, desktop, or laptop computers.
When defining how mobile devices could be used inside the classroom, researchers have
discussed a primary benefit the ability to delivery of course content and communication between
teachers and students (Najmi & Lee, 2009). Song (2007) defines six categories by which course
content may be delivered using mobile devices:
1. Pushing: delivering assessments and quizzes without constraints of time and place.
2. Messaging: a one-way communication using SMS
3. Response and feedback: instant two-way communication
4. File exchange: students and teachers sharing information anytime, anywhere
5. Posting: information presentation, dissemination and annotation mostly done with
other devices
6. Classroom communication: students and teachers share information in the form of
asynchronous messages
Others see the potential uses of mobile phones in the classroom as a tool that can do more
than foster communication and aid in the exchange of information. Because mobile devices are
increasingly multifunctional, they have the ability to perform various functions in the classroom.
For example, a student may use his or her mobile device to podcast, study using virtual
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flashcards, access the internet, read a poem, respond to a question posed by the teacher, post a
comment, blog, or use the device as a calculator.
Although not as common as research on podcasting or SMS, mobile games-based
learning is a growing field of interest (Kadirire, 2009). According to researchers, games for
mobile phones have the potential to support both cognitive and socio-affective learning while
aiding in the development of strategic thinking, planning, communication, application of
numbers, negotiating skills, group decision making and data handling (Mitchell, 2004;
Kirriemuir & McFarlane, 2004). In addition, gaming has been shown increase intrinsic
motivation leading to increases in student learning (Lepper & Cordova, 1992). Although mobile
gaming research is rare in the United States, many projects have been conducted in Europe
(MGBL, 2008; eMapps, 2008; FutureLab, 2007, BBC Bitesize Revision, 2008).
Another area that has extreme potential, but that is in need of more attention, is the use of
educational applications in the classroom, where there has been virtually no research done. A
new wave of smartphones like the iPhone and Android that can handle a variety of downloadable
applications has changed the way we use mobile devices. Users can connect to social media, read
books, deposit checks, and board an airplane using their phones. In addition, a large number of
educational applications also exist which allow users to interactively learn about the periodic
table of elements, learn a new language, connect with the most recent NASA mission, organize
homework, and test the laws of physics (App Store).
QR or quick response codes are increasingly becoming more popular, popping up in
magazines, books, libraries, and museums. These codes could also impact learning, especially
informal learning. Virtually anywhere, users can scan QR codes with their smartphones and
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instantly be directed to websites or receive more information about a particular subject which can
be downloaded to a user’s phone (“QR Code,” 2011).
Well-designed and instructionally sound applications may supplement classroom learning
as well as provide additional support and learning opportunities outside the classroom. However,
it is imperative that these applications be based on learning theory and instructional design as
well as be aligned with state and national standards. Currently, there is no way to classify the
creators of applications as instructional designers, educators, or high-school students. Thus, there
is no way to determine the validity of an application. However, textbook companies like Pearson
have recently begun to expand into the application market, giving users the opportunity to access
materials from their mobile devices (Pearson, 2011). Funding and research is needed to ensure
that educational and instructionally sound applications exist and are accessible by students,
educators, and school districts.

Potential Challenges
A major challenge in the research is the inability to keep up with technology. While much
of the research that exists reports positive outcomes, technology is advancing so quickly that we
have yet to understand the educational possibilities of advanced mobile devices like
smartphones, the use of personal mobile devices for education, informal learning that currently
exists in the classroom, and the results of full-scale initiatives or longitudinal studies.
“There are still significant challenges of scale, sustainability, inclusion and equity in all
their different forms in the future, and of context and personalization in all their possibilities, of
blending with other established and emerging educational technologies and of tracking the
changes in technology” (Traxler, 2009, p.3).
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Despite the advantages of mobile learning that have previously been discussed, we must
examine the challenges that may be associated with some of these key benefits. Naismith et al.
(2004) identified the following challenges associated with key issues in mobile teaching and
learning:
Mobility: Mobile learning offers anywhere anytime capabilities to learning activities,
inside and outside the classroom. This poses challenges to usual teaching practices.
Informality: Mobile learning encourages informal learning. This can make mobile
learning lose its benefits if it is too widespread.
Ownership: Mobile devices offer personal access and ownership to support both personal
and group learning. Personal ownership is important to commitment and engagement but
poses challenges to institutional control.
Learning over time: Mobile devices offer the challenge of providing effective tools to
lifelong learners to reflect on their mobile learning experience.
Many other characteristics that have lead to the ubiquity of mobile devices are also
viewed as by some researchers as potential barriers. For example, the small size of mobile
devices is what allows for mobility and portability, enabling anytime, anywhere learning.
However, researchers are concerned that the screen size of mobile devices may influence
learning. Research analyzing screen size and learning is limited, however, Manair (2007) found
that students learned significantly more when the screen size is more than 58mm (2.28 in.)
diagonal. Their research also determined that there was no significant difference between the
students’ opinions of mobile learning when using different screen sizes.
We should also consider that Tablet PCs eliminate the screen size issue and offer an
alternative between smaller mobile devices like smartphones and larger and heavier laptops
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while still providing many of the attractive features of smartphone technology. In fact, some k-12
schools are already moving from 1:1 laptop initiatives to 1:1 Tablet PC initiatives, which schools
claim are ultimately more cost-efficient than replacing obsolete desktop computers. As with any
mobile learning initiative, however, school districts must be concerned with teacher training,
network, and infrastructure challenges.
Other major barriers, according to researchers, relate to the personal nature of mobile
devices. Many foresee challenges associated with creating content for various independent
operating systems of student mobile devices (Kadirire, 2009). However, advancements in
technology, an increase in smartphone ownership in combination with a decrease in cost, are
quickly eliminating this concern. Others believe the personal nature of mobile devices may
hinder collaboration by isolating users from meaningful social interactions (Dieterle et al. 2007;
Mandryk et al. 2001). Yet, most use mobile devices as their primary communication tool to make
phone calls, text, email, and social network. In fact, Facebook claims that more than 200 million
active users (40%) are currently accessing Facebook through their mobile devices and people
that use Facebook on mobile devices are twice as active on Facebook as non-mobile users
(Facebook). In addition, many researchers believe that mobile devices have the potential to
support social constructivist learning and encourage socio-effective learning (Colley & Stead,
2004; Holzinger, Nischelwitzer & Meisenberger, 2005).

Empirical Research on Mobile Learning
Although the amount of empirical research has increased over the last few years, most
research seems to focus specifically on student perceptions and learning with regard to a specific
intervention, largely ignoring large-scale mobile learning initiatives, the potential for infusion
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into classes as an academic tool for any subject, and informal learning that is already being done
by students on personal devices. The following sections will summarize the most recent mobile
learning studies.

Student Perceptions of Mobile Learning
Prior reviews of m-learning studies have provided encouraging results for using mobile
devices to support teaching and learning (Kennedy et al., 2006; Kukulska-Hulme et al., 2005;
Yordanova, 2007).
However, before any movement can be made to incorporate the use of mobile devices in
mainstream education, it is necessary to analyze if students can, will, and want to use them for
education. Some fear that mobile devices are too personalized and that students may feel adverse
to using them if use is mandatory in the classroom or that students will use them negatively for
cheating or non-educational use. Others feel that using mobile devices may increase
communication and expand the potential for learning, fostering lifelong learning skills. Table 2.6
presents an overview of eighteen recent studies that analyzed student attitudes and perceptions
toward mobile learning.

Table 2.6 Current Research on Student Attitudes and Perceptions Toward M-Learning
Author (year)
Al-Fahad (2009)
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Technology
used
Mobile
Phone

Perceptions identified in the study
Students found m-learning effective
and widely embraced the technology,
students noted portability
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Outcome
measured
Attitude

Results/
conclusion
Positive

Table 2.6 continued
Positive

Bottentuit Junior
(2008)

Mobile
phone

39% had heard the term m-learning;
25% reported using a mobile device
for some sort of learning; vast
majority believed educational of
mobile devices & would potential like
to use them in the classroom; students
stated that they saw m-learning in the
future & access to information at any
time/place was good

Attitude,
engagement

Cavus & Ibrahim
(2009)

Mobile
phone

Students believed that the system
brought greater flexibility to their
learning; interest of students to use
mobile phones has helped them to
learn new words; students wanted the
system to be used in other classes
Students’ attitudes toward the
usefulness of a MLS improved by the
end of the experiment.

Achievement, Positive
attitude

Cavus &
Mobile
Uzunboylu(2009) phone

Attitude

Positive

Clarke et al
(2008)

Mobile
Phone

84% of students found the SMS
Attitude,
concept worthwhile & 83% enjoyed it. Engagement
Students see this as the best medium
because of convenience; portable
message –no computer needed –
preferred method over other methods
(WebCT, daily podcast, email,
Moodle)

Positive

Garrett &
Jackson (2006)

PDAs

Positive attitudes to the use of PDA
based tools and portfolio

Attitude,
engagement

Mixed

Guenter et al
(2008)

PDAs

Students reported a high level of
competence with handling mobile
devices “23 out of 29 students
confirmed that different pieces of
information, such as sounds, pictures,
and shapes come to their mind when
they think of the cathedral”

Attitude

Positive
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Table 2.6 continued
Hsu, Wang, &
Comac (2008)

Mobile
phone,
telephone

76% of students found it easy to
audioblog, 76.4% preferred
audioblogs to audiotapes, 82.41%
believed it was a good languagelearning tool, 64.7% reported stronger
confidence in using English than
before

Achievement, Positive
Attitude,
Engagement

Karimi, Hashim,
& Khan (2010)

Not defined

Students tended to only access the
materials via Internet when required

Attitude

Positive

Maag (2007)

iTunes,
MP3 player
of choice

79% reported they thought listening to
podcasts assisted their learning, 55%
reported podcasts as very valuable
experiences; 29% valuable
experiences; 81% requested enhanced
podcasts in the future

Attitude

Positive

Manair (2007)

Attitude
Mobile
Students had a positive response to
phone, PDA questions, believed they could study &
learn from this medium, preferred
larger screens (saw them as more
positive experience); overall positive
attitude to m-learning

Positive

Rogers, et al
(2010)

LillyPad
application
on PDAs

Student quotes show excitement and
interest in this activity

Attitude,
engagement

Positive

Shih, et al (2010)

Hyperbook/
Hyperpen

Sense of fulfillment, students thought
the system could monitor behavior
accurately, self-evaluation system
helped them

Achievement

Positive

Uzunboylu,
Cavus, & Ercag
(2009)

Mobile
Phone

Majority of students liked using the
mobile devices for learning; students
realized the potential use of mobile
technologies for learning in any
subject and perceived importance of
using discussion tools with m-learning

Attitude

Positive
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Table 2.6 continued
Venkatesh, et al
(2006)

Mobile
phones,
PDA

Students who already had the phones
were much more excited – expense
was a deterrent

Attitude

Positive

Wang, et al
(2009)

Mobile
phone (text
messages)

Students showed strong interest in mlearning, students uncharacteristically
provided candid feedback to the
instructor in a class forum, students
were satisfied with activities
conducted in class

Achievement, Positive
attitude,
engagement

Williams &
Bearman (2008)

Mp3
players,
iPods
specifically

Students who used the podcasts saw
them as beneficial, those who did not
did not use them because it was not
required

Attitude,
engagement

Positive

Wyatt, et al
(2010)

PDAs

Little change in PDAs, but did see
benefits as resources or collaborative
learning tools

Attitude,
achievement

Positive

Overall, student perceptions of mobile learning are reported as positive in the studies
above.
Student interest is one of the most questioned facets of student perception of m-learning
in recent studies. In fact, several studies found that m-learning generated strong interest among
the students (Rogers et. al, 2010; Venkatesh et. al, 2006; Wang et. al, 2009). In addition, students
reported having a strong, positive reaction to integrating m-learning into the classroom (Clarke
et. al 2008, Al-Fahad, 2009; Wang, 2009; Garrett & Jackson, 2006; Cavus & Uzunboylu, 2009;
Uzunboylu et. al, 2009; Manair, 2007; Maag, 2007). Moreover, learners found that learning with
mobile devices was enjoyable (Clarke et. al, 2008; Rogers et. al, 2010, Shih et. al, 2010).
Students also recognize the potential for future m-learning opportunities as new
technologies are integrated into education (Bottentuit Junior, 2008; Uzunboylu, et. al, 2009;
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Wyatt, et. al, 2010; Wang, et. al, 2009; Maag, 2007) and want to use devices in an educational
setting in the future (Maag, 2007). Students reported both competence and ease in using the
devices and performing the learning tasks (Guenter, et. al, 2008; Hsu, et. al, 2008; Comac, 2008).
Many participants found that using mobile devices was convenient and enabled learning
to be flexible and portable because of the portability and perceived convenience associated with
mobile applications and tools (Clarke et. al, 2008; Cavus & Ibrahim, 2009; Bottentuit Junior,
2008; Al-Fahad, 2009) although students felt if additional personal expense was needed to
perform the tasks (i.e. if they had to purchase a cell phone data plan or their equipment was not
up to date) that these factors would act as a deterrent (Venkatesh, 2006). Few studies noted that
students were already aware of m-learning and the student reported little or no change in their
perceptions either positively or negatively (Williams & Bearman 2008; Wyatt et. al, 2010).
Across most of these studies, student perceptions of mobile learning were reported as
positive (Clarke et al., 2008, Al-Fahad 2009; Wang 2009; Garrett & Jackson 2006; Cavus &
Uzunboylu, 2009; Uzunboylu et al, 2009; Manair, 2007; Maag, 2007) and students suggested
that m-learning created more interest in the learning process among the students (Rogers et al
2010; Venkatesh et al 2006; Wang et al 2009).
Students are using mobile devices (PDAs, mobile phones, mp3 players) everyday for
entertainment as well as access to information, so the opportunity to use them for education as
well seems to be an exciting next step in the use of these devices for students. Student perception
is a critical piece of m-learning study, because positive experiences will encourage participation
and acceptance of m-learning by those students.
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Student Learning with Mobile Devices
Considerably more important to some educators is the question of student learning. Can
students learn efficiently and effectively using mobile devices? Although research, especially
experimental studies, is limited with regard to student learning, Table 2.7 summarizes eleven
recent studies that point to the benefits of student learning outcomes or processes.

Table 2.7 Current Research on Student Learning and Mobile Devices
Author
(year)

Technology
used

Behaviorist or
constructivist
task

Benefits identified in the
study

Outcome
measured

Results

Al-Fahad
(2009)

Cell phones

Not defined

Students became active
learners, not passive
learners

Attitude

Positive

Cavus &
Uzunboylu
(2009)

Mobile
phone

Constructivist

Links critical thinking
skills with mobile
learning and predicts that
critical thinking skills
increase when students
are engaged in mobile
learning, creativity also
improved after the study

Attitude

Positive

Guenter et
al (2008)

PDAs

Constructivist

Multi-modal and multisensory experiences, high
level of collaboration,
control over learning
process

Attitude

Positive
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Table 2.7 continued
Hsu, Wang,
& Comac
(2008)

Mobile
phone,
telephone

Constructivist Increased
understanding of
content

Achievement,
Attitude,
Engagement

Positive

Manair
(2007)

Mobile
phone, PDA

Behaviorist

Possibility of
learning to occur on
mobile devices

Attitude

Positive

McConatha,
Praul, Lynch
(2008)

Web enabled Behaviorist
mobile
phones

Students who use the
technology scored
higher than those
who used traditional
methods of study

Achievement

Positive

Rogers, Et al
(2010)

LillyPad
mobile
learning
application
on PDAs

Constructivist Generated
excitement and
interest,
collaborative
learning

Attitude,
Engagement

Positive

Shih, et al
(2010)

hyperbook
and
hyperpen

Behaviorist

Students were
willing to access
supplemental
materials, enriched
learning experience,
students took
pleasure in learning

Achievement

Positive

Wang, et al
(2009)

Mobile
phone (text
messages)

Behaviorist

Change from passive
learners to active
learners

Achievement,
attitude,
engagement

Positive

Williams &
Bearman
(2008)

Mp3 players,
iPods
specifically

Behaviorist

Better utilization of
study time, review
materials better,
reinforce
materials/topics,
enjoyed portability

Attitude,
Engagement

Positive
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Table 2.7 continued
Wyatt, et
al (2010)

PDA Behaviorist &
constructivist

Enhanced
collaborative learning
process

Achievement,
Attitude

Positive

Although most of these studies were designed to measure only the attitudes (n=6)
students had about m-learning, two set out to measure student achievement and three were
designed to measure both attitudes and achievement. All eleven studies, however, mention
benefits of student learning associated with mobile learning use.
As discussed previously, Naismith et al. (2004) claim that mobile learning can relate to
six different types of learning activities. However, in the studies analyzed, learning tasks were
found to be behaviorist or constructivist. Thus, more research needs to be done to understand
student activity in the other categories that Naismith et al. (2004) suggest.
The type of student interaction the technology was most commonly used for was the
interaction between student and content (n=10). Interaction between student and instructor (n=6)
and interaction between students (n=5) was also supported by these technologies. By far the most
common m-learning technology tool tested was the mobile phone and PDA (n= 9). These mobile
phones were used for their data connectivity to send and receive SMS (text) messages and access
information via the Internet. One study used an mp3 player for podcasting purposes.
Benefits were identified by all studies included in the review. One study by Williams &
Bearman (2008) found students “reported benefits in using the podcasts to better understand
and/or review lecture concepts” (p. 7). Several studies indicated an increase in achievement
among students (McConatha, et. all (2008); Shih, et al, 2010; Wyatt, et al, 2010; Hsu, et al, 2008;
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Williams & Bearman, 2008). McConatha, et al (2008) found that “students…using web-enabled
cell phones to assist in their review of test materials outscored the students who used more
traditional means (handouts and review lectures) to practice and review materials”(p. 5). More
productive study time and better access to materials are benefits of m-learning identified in these
studies.
Al-Fahad (2009); Wang, et al. (2009); and Rogers, et al. (2010) all reported that students
became more excited about the learning process and became more engaged active learners rather
than passive learners. These students became the drivers in their own education, taking pleasure
in guiding their own learning process. The enhancement of student collaboration was evident in
studies by both Guenter et al. (2008) and Wyatt et al (2010). Students not only worked together
more effectively in some cases, they were excited to work in these groups according to the
Lillypad environmental study conducted by Rogers et al. (2010).

Strengths and Limitations of Current Research and Implications for the Study
Although research in the field of mobile learning is gaining momentum, there is still a
vast amount of research that needs to be done in order to not only create a strong foundation for
the field, but to be able to keep up with advancements in technology and increased personal
ownership, both which enhance the potential for educational use.
Each year, the Horizon Report (2011) identifies emerging technologies that are likely to
have a large global impact within five years. In the 2011 report, they peg mobile devices as an
emerging technology for teaching and learning that will be adopted in one year or less due to the
growing number of mobile devices that can access the internet, an increase in flexible web
content, and the development of networks that can support mobile connectivity. In addition, the
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Horizon Report (2011) claims that mobiles are significant for teaching and learning because they
combine several technologies, allowing the device to be used in innovative ways, at high speeds,
and at any time in any location. However, in order for mobile learning to be viable, we must
have research that supports mobile technology as an emerging educational tool.
One of the problems with the research that current exists is that much of the current
research investigates the use of mobile devices for one activity or project and hasn’t explored
full-scale mobile initiatives where mobile learning fits seamlessly into the curriculum. This is In
addition, an examination of the technology utilized in studies even three to five years ago, would
be considered primitive in its capabilities when compared with devices today. Now that almost
100% of university-aged students own personal mobile devices, there is also a unique
opportunity to understand how personal devices can and are currently being used for educational
purposes both inside and outside the classroom, a topic that has been overlooked so far in the
research.

Teacher-Student Gaps
Another gap in the literature, however, has the potential to hinder the integration of
mobile learning in the classroom, perhaps more than any other. Teacher-student gaps seem to be
massive barrier to incorporating mobile devices in the classroom. Although teacher fears of
disruption and cheating may be valid on some level, research is needed to understand how to
appropriately teach “mobile etiquette.” Since the mobile devices can be used for both social and
educational purposes, students must be taught how to appropriately use and navigate the mobile
world within an educational context.
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An additional teacher-student gap that may deter mobile learning is the digital dichotomy
that exists with regard to age and exposure. Prensky (2001) coins the terms, “digital native” and
“digital immigrant” to refer to the difference between students who were born with and grew up
with access to technology and teachers who were not exposed to technology growing up and are
adjusting to a learning curve that is not experienced by their students. This unfamiliarity with
technology often leads to a fear of using it. And, in the case of mobile learning, decreased use of
the technology may influence the way a teacher identifies its potential uses for learning. Thus,
more research is needed to investigate and compare student and faculty perceptions of mobile
learning and to analyze readiness to adopt the use of mobile devices for education on a broad
scale.

Implications for the Study
This study will investigate some of the gaps in the literature that currently exist in an
attempt to provide the field with an understanding of how students are using their personal
mobile devices for learning and how they perceive using these devices for more formal
educational activities would impact their learning, engagement and participation in the
classroom. The study will also explore new potential learning opportunities that can be instituted
with the most up-to-date technology. Furthermore, the study will investigate both student and
faculty perceptions of mobile learning and compare them, which is imperative for investigating
the readiness of both students and faculty to incorporate a full-scale mobile learning initiative at
the university level.
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CHAPTER 3
RESEARCH METHODOLOGY
In order to understand if mobile learning can be employed at the university level and if
students and faculty are ready for such an initiative, this study investigated current student use
and student perceptions of mobile devices for educational purposes and faculty perceptions of
mobile device use for educational purposes. In addition, the study compared student and faculty
perceptions.
This study employed a mixed-methods approach. Quantitative data was gained through a
survey and qualitative data was collected through an open-ended question on the survey and
through interviews with both faculty and students in order to understand the depth of emerging
themes. Details of the methodology are described in the following sections: 1) Research
Questions; 2) Research Design; 3) Setting and Participants; 6) Instruments; 7) Data Collection
Procedures; 9) Data Analysis, and 10) Summary.

Research Questions
The following research questions will guide this study:
1. How do students currently use their personal mobile devices informally for educational
purposes?
2. What do faculty members perceive student use of mobile devices for educational
purposes to be? How do they compare to actual student use?
3. What are faculty attitudes and perceptions about incorporating mobile learning in
their own classroom?
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4. How would the formal use of mobile devices impact student learning, engagement and
participation in the classroom?
5. How do students and faculty compare in their current perceptions of how the use of
mobile devices could impact learning, engagement and participation in the classroom?
6. Are students and faculty ready to adopt the use of mobile devices in the classroom?

Research Design
Rationale for Methodology
This study was exploratory in nature and utilized a mixed-methods design!(Tashakkori &
Teddlie, 1998). While it was necessary to obtain quantifiable data regarding current use,
perceptions and adoption, qualitative data also helped triangulate data offer a better
understanding of the topics explored. Qualitative data was obtained through both an open-ended
response question on the survey instrument and through interviews conducted with both faculty
and students after the survey was administered.
The quantitative information gained from the survey was analyzed using both descriptive
and inferential statistics. Using statistical software, results were analyzed and tables and graphs
that illustrate responses on each question and each factor were produced. Tables that illustrate
the comparison of responses between faculty and students were also generated.
Qualitative data was obtained to further investigate the results of the survey as well as to
allow for other possible themes or deeper themes to emerge that could not be captured with the
quantitative questions on the survey instrument.
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Strengths and Limitations of the Design
The strengths and limitations of a mixed-method approach have been thoroughly
discussed in the literature (Creswell, 2002; Green & Caracelli, 1997; Moghaddam, Walker &
Harre, 2003). While it does require a vast amount of time to collect and analyze both quantitative
and qualitative data, it is easy to implement for a single researcher, especially when conducted
sequentially as this study was. The design was also useful insomuch as it enabled the researcher
to further analyze unpredicted quantitative results as well thoroughly answer and provide
expanded understanding of complex research questions that guide this study (Creswell, 2009).

Setting and Participants
This study was conducted at a Research 1 university in the South. The university, which
is the state’s flagship university, has an enrollment of 28,771 students and 1,236 full-time and
part-time faculty members (LSU Fall Facts, 2010).
Participants were faculty and undergraduate students at the university. A random sample
of 5,000 undergraduate students representative of the population was obtained from the
university Registrar. Contact information for the faculty sample was obtained partly from the
university website and through the assistance of the deans of various schools.
Faculty and students were invited to participate in the survey via email that included a
link to the web-based survey. At the end of the survey, respondents were offered the option to
provide their email address in order to be entered in a drawing for a gift card of their choice. The
submission of their email address also reflected their permission to possibly be selected for an
interview.
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Interviewees were selected using a purposive typical cases sampling strategy in order to
gain a deeper perspective of the average respondent (Patton, 1990).

Instruments
The development of the survey instrument and interview protocol were based on the
research questions, relevant literature, the Technology Acceptance Model (Davis, 1989), and the
researcher’s observations and prior experiences.

Prior Instruments
Five prior instruments were analyzed in order to understand the major themes explored in
earlier research. Although not specifically categorized by the researchers who constructed the
surveys, the instruments have been classified according to the research questions in this study.
The table below presents the findings of this analysis and compares the number of questions in
each category to the instrument to be used for this research study.

Table 3.1 Comparison of Prior Instruments to Pilot Instrument
Author
Al-Fahad
(2009)
Bottentuit
Juinior &
Coutinho
(2008)
Manair
(2007)
Cavus and
Ibrahim
(2009)
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Internal
Current Prior
Participation/ Perceived Ease SelfConsistency Use
Knowledge Engagement Usefulness of
Efficacy
Use
0.66
X (1)
X (4)
unknown

X (4)

X (3)

X (4)

unknown

X (1)

X (3)

0.94

X (4)

X (3)
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X
(4)
X
(2)

Table 3.1 continued
Uzunboylu
et al.
(2009) &
Motiwalla
(2007)

0.93

Pilot for
Current
Instrument
Research
Question

0.86

X (4)

X (8)

X
(7)

X (14)

X (10)

X (6)

X (6)

X
(5)

X (5)

1&2

1&2

4 &5

6

6

6

Only one study, Bottentuit Junior and Coutinho (2008) measured current use and
prior knowledge. The majority of studies, however, included questions on
participation/engagement, perceived usefulness and ease of use. The latter two are the
components of the Technology Acceptance Model, which were both indirectly and directly
measured in the studies in order to understand if students and faculty will use mobile devices for
learning. The following figure is a representation of the model.

Figure 3.1 Technology Acceptance Model (Davis, 1989)

The Technology Acceptance Model is particularly important to the current instrument
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because it has been found to be valid measurement of the factors that influence a user’s decision
about how and when they will use a technology (Adams, Nelson & Todd 1992; Hendrickson,
Massey & Cronan 1993; Segars & Grover 1993; Subramanian, 1994). Thus, the measurement of
student and faculty perceived usefulness of mobile learning and the ease of using mobile devices
for learning should indicate if students and faculty are ready and willing to adopt the use of
mobile technology for learning.
No instruments seemed to measure self-efficacy (Bandura, 1986), however some
researchers suggest this may impact if a user perceives a technology as easy to use (Compeau,
Higgens & Huff, 1999; Straub, 2009). Thus, it has been included in the current instrument.

Pilot Study
The initial instrument developed consisted of 47 questions in six sections: 1)
Demographics; 2) Ownership/Use; 3) Current Educational Use; 4) Prior Knowledge; 5)
Predicted Activity (which included questions about participation and engagement) and 6)
Acceptance. Five questions related to demographics. Fifteen questions related to ownership and
general use of mobile devices. One question with 14 components measured the current use of
mobile devices for educational purposes. One question with 10 components measured
participant’s knowledge of the functions of mobile devices. These questions were primarily
developed using the researcher’s observations of mobile device use, prior experiences, and an
exploration of the current capabilities of mobile device technology.
Adoption was measured using a five-point Likert scale with “Strongly Disagree” and
“Strongly Agree” as anchors. Eleven questions related to perceived use and ease of use, the two
constructs of the Technology Acceptance Model (Davis, 1989). Questions were constructed
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based on Davis’ (1989) definitions of perceived use and ease of use and other measurement
scales using TAM. Davis (1989) defined perceived use as the degree to which an individual
believes that using a particular system would enhance his or her job performance. Perceived
ease of use was defined as the degree to which an individual believes that using a particular
system would be free from physical and mental effort. For this study perceived use was defined
as the degree to which an individual believes he/she should be able to perform certain tasks on a
mobile device. Ease of use was defined as the degree to which an individual believes that he/she
is able to accomplish tasks with ease. Six of these questions related to perceived use and five
related to ease of use. In addition, one question with five components measured the self-efficacy
of students toward mobile devices.
A pilot study was conducted to determine if survey items were understandable by
participants and if measures of internal consistency were satisfactory. A pilot group of 23
undergraduate students in a general education course was administered the survey during their
regular class time. All students responded to the paper-based survey anonymously.
Results were then entered into SPSS. A factor analysis of the items revealed that three
questions loaded separately on participation and engagement scale. It was determined that the
items were measuring the perception of replacing traditional learning methods with mobile
learning, which was not of interest to the study, and so they were eliminated from the instrument.
Cronbach’s alpha, the measure of reliability, was calculated for the scales and subscales
for items measured on the five-point Likert scale. Pertaining to the Predicted Student Activity
Levels with the Integration of Mobile Devices, Participation and Engagement had an alpha of
.901. The subscales of Student Acceptance, Perceived Usefulness had Ease of Use had alphas of
.706 and .823 respectively. The overall scale prior to the elimination of the three unsuitable
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questions had an alpha of .864. All scales and subscales were greater than .7, which according to
George and Mallery (2003) is considered “acceptable” for exploratory research.
The modified instrument was piloted again prior to the distribution of the final
instrument. The instrument was sent to 120 students that were representative of the population
via email. Fourteen responses were initially received. After one week, non-respondents received
a follow-up email, which yielded four additional responses. The means were found to be
statistically similar to the first pilot study. A measure of reliability was also performed on the
modified instrument. The alpha level for Participation and Engagement was .958. Perceived
Usefulness had an alpha of .915 and Ease of Use had an alpha of .890. The overall reliability of
the instrument was calculated to be .960, which is considered “excellent” (George & Mallery,
2003).

Final Instruments
Based on the results and analysis of the pilot study and current research questions, the
final instrument was constructed for faculty and students (Appendix A & B). Since the pilot
study was given to undergraduates only, sections of the faculty survey were modified and
additional questions were added to reflect current research questions. The following tables
outline each construct that was measured and its corresponding items.
Table 3.2 Final Student Instrument
Section
2

!

Constructs
Prior
Knowledge

Items
I know how to:
-access the Internet from a mobile device
-download a podcast on a mobile device
-find the definition of a word I don’t know on a mobile
device
-use a mobile device as a calculator
-set an alert/alarm for a potential due date on a mobile device
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Table 3.2 continued

3

Current
Educational
Use

4

Perception
(Participation/
Engagement)
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-translate a sentence into another language on a mobile
device
-access a social networking site on a mobile device
-send an email on a mobile device
-post a comment to a blog or respond to a post on a mobile
device
Have you ever:
-downloaded an application that help them learn something
new
-used your mobile device to look up something that you
didn’t know or didn’t understand during class
-engaged in social networking on your mobile device
-wrote notes on your mobile device to remind yourself of an
assignment
-set an alarm or reminder on your mobile device to help you
remember that an assignment was due or a test was coming
up
-texted a classmate during class
-texted a classmate about the content of the class
-texted a classmate about the teacher’s ability
-texted a classmate about the level of engagement in the class
-taken pictures or video with their mobile device that you
used for an assignment
-accessed an Educational Management System (e.g. Moodle)
on your mobile device
-read an article or assignment on your mobile device
-used your mobile device as a study tool
-played an educational game (e.g. Words with Friends) on
your mobile device
-Other
1. I would be more likely to participate in class if I could use
my mobile device
2. I would spend more time on class work if I could access
materials anytime, anywhere on my mobile device
3. I would be more likely to participate in class activities
outside of class time if I could do so through their mobile
device
4. I would be more likely to engage in class discussions
inside class if I could post my thoughts from my mobile
device
5. I would be more likely to engage in class discussions
outside of class if I could post my thoughts from my mobile
device
6. I would be more likely to ask for help if I could
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Table 3.2 continued
4

Perceived
Usefulness

4

Ease of Use

5

Self-Efficacy

communicate through my mobile device
1. I would like to see mobile learning incorporated into my
classes
2. I would like to be able to easily view course materials
(syllabus, notes, assignments) on my mobile device
3. I would like to be able to download mobile applications
that could help me study
4. I would like to be able to access Educational Management
Systems (e.g. Moodle) in a mobile format on my mobile
device
5. I would like to be able to take quizzes on my mobile
device
6. I would like to be able to participate in discussion forums
from my mobile device
1. It would not require a lot of effort to learn how to use a
mobile application designed for my class
2. Learning on a personal mobile device would be easy I am
already familiar with all of its functions
3. It is be easy to engage in discussions (comment) using a
mobile application or website in mobile format
4. Mobile learning opportunities would allow me to learn and
study in places I couldn’t normally learn and study in
5. It would be easier to complete classwork and assignments
if I could use my mobile device
I am confident that I can…
-use the Internet on a mobile device to find information
relevant to my class
-take photos or video with a mobile device to be used in my
class
-read and understand content on a mobile device
-navigate a mobile application on a mobile device
-participate in discussions using a mobile device
-none of the above
Table 3.3 Final Faculty Instrument

Section
2
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Constructs
Prior Knowledge

Items
I know how to:
-access the Internet from a mobile device
-download a podcast on a mobile device
-find the definition of a word I don’t know on a mobile
device
-use a mobile device as a calculator
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Table 3.3 continued

3

Current
Educational Use of
Students

4

Perception
(Participation/
Engagement)
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-set an alert/alarm for a potential due date on a mobile
device
-translate a sentence into another language on a mobile
device
-access a social networking site on a mobile device
-send an email on a mobile device
-post a comment to a blog or respond to a post on a
mobile device
I think my students are:
-downloading applications that help them learn
something new
-using mobile devices to look up something that they
didn’t know or didn’t understand during class
-engaging in social networking on their mobile devices
-writing notes on their mobile devices to remind
themselves of an assignment
-setting alarms or reminders on their mobile devices to
help them remember that an assignment was due or a
test was coming up
-texting a classmate during class
-texting a classmate about the content of the class
-texting a classmate about the teacher’s ability
-texting a classmate about the level of engagement in the
class
-taking pictures or video with their mobile device that
they use for an assignment
-accessing an Educational Management System (e.g.
Moodle) on their mobile device
-reading an article or assignment on their mobile device
-using their mobile device as a study tool
-playing an educational game (e.g. Words with Friends)
on their mobile device
-None of the above
-I don’t have a clue
-Other
1. My students would be more likely to participate in
class if they could use their mobile device
2. My students would spend more time on class work if
they could access materials anytime, anywhere on their
mobile device
3. My students would be more likely to participate in
class activities outside of class time if they could do so
through their mobile device
4. My students would be more likely to engage in class
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Table 3.3 continued

4

Perceived
Usefulness

4

Ease of Use

5

Attitude toward
incorporating
mobile learning in
my own classroom
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discussions inside class if they could post their thoughts
from their mobile device
5. My students would be more likely to engage in class
discussions outside of class if they could post their
thoughts from their mobile device
6. My students would be more likely to ask for help if
they could communicate through their mobile device
1. Mobile learning should be incorporated into classes
2. Students should be able to easily view course
materials (syllabus, notes, assignments) on their mobile
device
3. Students should be able to download mobile
applications that could help them study
4. Students should be able to access Educational
Management Systems (e.g. Moodle) in a mobile format
on their mobile device
5. Students should be able to take quizzes on their
mobile devices
6. Students should be able to participate in discussion
forums from their mobile device
1. It would not require a lot of effort for students to learn
how to use a mobile application designed for my class
2. Learning on a personal mobile device would be easy
for students because they are already familiar with all of
its functions
3. It would be easy for students to engage in discussions
(comment) using a mobile application or website in
mobile format
4. Mobile learning opportunities would allow students to
learn and study in places they couldn’t normally
5. It would be easier for students to complete classwork
and assignments if they could use their mobile device
1. I believe my students can be taught how to
appropriately use mobile devices for learning
2. I believe my students should be able to use mobile
devices as learning tools in the classroom
3. I believe using mobile applications in my classroom
would benefit students
4. I think students would be more motivated to learn if
they could use mobile devices in my classroom
5. Students would think its fun to use an interactive
mobile device in my classroom
6. I would like my students to be able to use mobile
devices to access course content and practice skills
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Table 3.3 continued

6

Self-Efficacy

7. I would like to learn more about mobile learning, so
that I can incorporate it in my classroom
8. I would like to learn how to create mobile
applications so that I can incorporate them into my
lessons
9. Which statement most resembles your attitude toward
incorporating mobile learning in your classroom?
-I will be able to effectively incorporate mobile learning
in my classroom
-I will be able to effectively incorporate mobile learning
into my classroom with training
-I don’t think I will be able to effectively incorporate
mobile learning into my classroom
10. How would you like to see mobile learning
incorporated into your classes?
I am confident that I can…
-use the Internet on a mobile device to find information
relevant to my class
-take photos or video with a mobile device to be used in
my class
-read and understand content on a mobile device
-navigate a mobile application on a mobile device
-participate in discussions using a mobile device
-none of the above

Section one of both surveys contained three demographic questions: age, gender, and
school/college affiliation. The Demographic section was modified from the pilot study to include
the question on school/college affiliation in order to analyze if a difference might exist among
groups within the university. However, the uneven distribution of students represented from all
schools eliminated the possibility that a significant difference could be measured.
Section two of the faculty and student instrument is identical. This section contains ten
common tasks that can be performed using a mobile device. Tasks include: accessing the
Internet, downloading a podcast, downloading a mobile application, looking up an unknown
word, utilizing the calculator function, setting an alarm, translating a sentence, accessing a social
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networking site, sending an email, and posting a comment to a blog or responding to a post.
Students and faculty were prompted to select as many of the tasks that they knew how to
perform. Students and faculty could also choose to submit their own task by selecting the “other”
option or may choose “I do not own a mobile device” if they do not have one.
Section three of both instruments contained the same questions, however, the faculty
version was modified from the student questions in the pilot study in order to appropriately
answer the research question (Appendix A). Whereas the student instrument asked students to
choose as many of the 14 educational tasks listed that they currently use their mobile devices for,
the faculty instrument asked faculty to choose the educational tasks, if any, that they think their
students are performing on mobile devices inside and outside of the classroom. Tasks included:
downloading an application to learn something new, accessing an Educational Management
System (LMS) on a mobile device, texting a classmate about the content of a class, and reading
an article on a mobile device. All fourteen tasks can be found in Appendix A and B or in the
tables above.
Section four of the instruments contains questions related to perception. The data from
the first six questions in this section on the student instrument are used to answer research
question four. Although the same components are present in the faculty instrument, the wording
has been adapted so that the questions reflect the student. For example, the first question on the
student instrument asks participants to respond on a Likert scale to the following statement: I
would be more likely to participate in class if I could use my mobile device. Faculty are given the
statement: My students would be more likely to participate in class if they could use their mobile
devices. The faculty instrument for the last eleven questions in section four, which measure
research question six, has also been modified in the same way. More information about how
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these questions are analyzed in relation to the research questions can be found in the data
analysis section.
An additional section is present in the faculty instrument after section four. Nine
questions were constructed in order to understand faculty attitudes about incorporating mobile
devices in their own classroom. This set of questions is more personal than the adoption
questions. Although perceived use and ease of usefulness may reflect a user’s acceptance of a
technology, faculty opinion may change with regard to their own classroom.
The faculty and student instruments contain one open-ended question: How would you
like to see mobile learning incorporated in your classes? Responses may enable deeper analysis
of student and faculty attitudes and perceptions of the potential for educational mobile device use
that cannot be achieved through close-ended and Likert scale responses. The open-ended
question in the faculty instrument is placed as a part of Section 5: Mobile Devices in the
Classroom. In the student instrument, however, this question appears as the last question on the
survey.
Both instruments conclude with a section on self-efficacy, an area that according to prior
research, may also impact acceptance and adoption (Compeau, Higgens & Huff, 1999; Straub,
2009).
A preliminary version of the Faculty Interview Protocol and the Student Interview
Protocol (Appendix C & D) were constructed based on the components of the survey instrument
and the research questions. Semi-structured interviews were conducted using seven open-ended
questions. The protocol was used to guide the interview, but participants were able to expand to
other topics if they were propelled to.
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Data Collection Procedures
Quantitative data for this study was collected through an electronic survey sent via email
to the random sample. Qualitative data was collected through an open-ended question on the
survey instruments and through semi-structured interviews with selected participants who gave
their consent on the survey to be contacted for an interview.

Survey
The university Registrar provided a random representative sample of undergraduate
students. The sample was sent an email that explained the purpose of the study and requested
participation. The researcher compiled a list of faculty contacts using the university website and
was also aided by the deans of four schools who used their school’s listserv to send an email
requesting the participation of faculty members in the study. All emails contained a link to the
survey, which directed users to the site where the survey was being hosted, GoogleDocs.
Students and faculty were directed to two separate surveys that were constructed specifically for
each target population.
Both surveys contained five identical sections, however some questions on the faculty
surveys were modified in order to analyze appropriate comparisons. For example, in order to
answer research question three, faculty were asked to answer questions based on their
perceptions of student use of mobile devices. This was compared with questions that students
respond to in reporting their actual use for research question four. Thus, the researcher was able
to understand if faculty perception of student use is accurate and further analyze if this may
influence their view of mobile learning. In addition, faculty completed one extra section in the
survey regarding their potential use of mobile devices in their classroom and their attitudes
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toward incorporating mobile learning in their classroom. This data was used to answer research
question two.
After one week, a reminder email was sent to twenty percent of each sample in order to
entice non-respondents to participate.

Open-Ended Responses
Responses were compiled from participants who chose to answer the question, How
would you like to see mobile devices incorporated in your classes? For each group, responses
were transferred from the excel file in GoogleDocs, the survey host, to a word document.
Responses were organized so that they would allow for easy viewing, open-coding, and constant
comparison.

Interviews
Individuals were selected from the pool of respondents who willingly gave their email
addresses to the researcher, acknowledging that they could be potentially chosen to participate in
an interview. Respondents who did not provide their email address were eliminated from the
possible interviewee pool.
The researcher then employed a purposive typical cases strategy (Patton, 1990) to choose
among the remaining respondents. The typical cases strategy ensured that qualitative data was
representative of the average respondent and could therefore be used to triangulate data and
provide depth to the results of survey items. In order to assemble a list of representative
respondents, overall mean scores were calculated for each respondent on each scale.
Respondents whose mean scores most closely resembled the mean scores for the overall sample
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were collected and transferred to a new database. Ten students and ten faculty members were
then randomly selected from the compiled list. Four faculty members and seven students
responded after the initial contact. One faculty member sent the researcher an email volunteering
to be considered as an interviewee. After it was determined that the faculty member met the
typical cases criteria described above, he was interviewed.
The researcher set up face-to-face interviews based on the availability of the
interviewees. Four of the five faculty interviews were conducted in the office of the faculty
member and one was conducted in a neutral location on campus. Three student interviews were
conducted in the researcher’s office and four were conducted in neutral locations on campus.
Participants signed a consent form prior to the onset of the interview that explained the purpose
of the research and procedures for ensuring the anonymity of participants. Interviews began with
a brief explanation of the interview process and a request to record the interview for accuracy.
Interviews employed a semi-structured approach.

Data Analysis
Survey Data Analysis
Table 3.4 outlines the procedures for analyzing quantitative data. An in-depth explanation
of the process follows the table.
Table 3.4 Quantitative Data Analysis
Research Question
1. How do students
currently use their
personal mobile devices
informally for
educational purposes?
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Data Sources
Student- Prior
Knowledge (9
items); Current
Educational Use (14
items)

56!

Analysis
•Frequencies and Percentages
•Percentages will indicate the amount
of students in the population who are
engaging in informal educational
activities using their mobile devices.

Table 3.4 continued
2. What do faculty
members perceive
student use of mobile
devices for educational
purposes to be? How do
they compare to actual
student use?

Faculty-Current
Educational Use of
Students (14 items)

•Frequencies and Percentages
•Percentages will indicate how
faculty perceive current student use
•A comparison of the percentages of
faculty perception of student use and
actual student and a calculation of the
difference will reveal if faculty
perceptions are correct.

3. What are faculty
attitudes and perceptions
about incorporating
mobile learning in their
own classroom?

Faculty- Attitude
toward incorporating
mobile learning in
my classroom (10
items); Prior
Knowledge (9 items)

4. How would the formal
use of mobile devices
impact student learning,
engagement and
participation in the
classroom?

Student-Perception
(6 items);
Demographics (3
items)

•Frequencies, Means, and Standard
Deviations
•Means will indicate faculty attitudes
and perceptions about incorporating
mobile learning in their classroom.
Means above three will indicate a
positive perception while those below
3 indicate a negative perception
• Frequencies, Means, and Standard
Deviations
•Means will indicate how students
think the formal use of mobile
devices would impact student
learning, engagement and
participation in the classroom

5. How do students and
faculty compare in their
current perceptions of
how the use of mobile
devices could impact
learning, engagement and
participation in the
classroom?
6. Are students and
faculty ready to adopt the
use of mobile devices in
the classroom?

Student-Perception
(6 items)

!

•Comparison of identical questions on
faculty and student surveys
•Mann-Whitney U test will reveal if
there is there a significant difference
between student and faculty
responses

Faculty-Perception
(6 items)

Student- Perceived
-Means and standard deviations for
Usefulness (6 items), each factor of the Technology
Ease of Use (5
Acceptance Model and comparison of
items)
faculty and student results
• Mann-Whitney U test will be used
Faculty- Perceived
to discover if there are any significant
Usefulness (6 items), differences between the responses for
Ease of Use (5
constructs on faculty and student
items), Self-Efficacy surveys
(5 items)
-Frequencies and percentages of selfefficacy for faculty
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Survey data was obtained from GoogleDocs in Excel format and then transferred and
reformatted into SPSS. The quality of the data was then analyzed. The electronic survey was
constructed so that it could not be submitted unless all questions have been answered. The openended question, however, was optional. While this minimizes the chances that there will be
missing data, data was thoroughly checked for any additional errors that may have occurred
during transfer or reformatting.
The Mann-Whitney U test was chosen as the procedure to conduct the analysis for
determining if there was a significant difference between faculty and student responses on the
items that answered research questions five and six described above. The nonparametric
procedure has fewer assumptions than the independent t-test and is ideal for analyzing items
measured on the ordinal scale with an independent variable containing two levels (Norusis,
2008). Assumptions of randomness, independence of samples, and a between subjects design
were upheld, making the test a viable choice.
Descriptive statistics were calculated for gender, age and school affiliation in order to
summarize the accessible population and compare it with the target population in the study.
During this analysis, no outliers were identified that could significantly affect the study.
To answer the first research question, frequencies were calculated for each of the fourteen
sub-questions in section two of the survey. A percentage was then be calculated by the dividing
the number of respondents who checked each answer with the total number of respondents.
These percentages indicate the amount of students in the population who are engaging in
informal educational activities using their mobile devices.
For the second research question, the frequencies and percentages of the second section
of the faculty responses were calculated. In order to understand if faculty members correctly or
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incorrectly perceive student use of mobile devices, faculty responses and student responses were
compared and the difference between the percentages were calculated and analyzed.
Means and standard deviations were calculated for the eight questions measured on the
Likert scale in the Mobile Devices in the Classroom section in order to analyze research question
three. Means greater than three indicated a positive response from faculty about mobile learning
in the classroom, a potential indicator for acceptance and future use. Frequencies and
percentages were be calculated for the ninth question in this section, which reveal the amount of
the population that believes they will effectively be able to incorporate mobile learning in their
classroom, those that will be able to with training, and those that do not think they will be able to
incorporate mobile learning.
Research question four was answered by analyzing the results from the six questions
measuring participation and engagement in the Perception section (4) of the student survey.
Frequencies, means and standard deviations for each question were calculated. Since questions
were based on a Likert scale, any question that has a mean higher than three was considered a
positive response, revealing that participation and engagement would increase if mobile learning
was incorporated into the classroom.
The fifth research question was answered by comparing the data from the six questions
measuring participation and engagement in the Perception section from the student survey with
the six questions measuring participation and engagement in the Perception section from the
faculty survey. The Mann-Whitney test was performed to understand if there was a significant
difference between student and faculty responses. A significant difference indicates that students
and faculty differ in how they view the potential benefits of incorporating mobile learning in the
classroom. The significance level was adjusted according to the Bonferroni correction procedure
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to prevent problems with type-1 error rates (Norusis, 2008). According to the procedure, the
significance level (.05) was divided by the number of items for the scale in this section, six.
Thus, the significance level was adjusted to .008. The null hypothesis of no significant difference
was rejected if the test revealed a significance of less than .008.
Finally, in order to understand if students and faculty are ready to adopt the use of mobile
devices in the classroom, questions in the Perception section that are based on the Technology
Acceptance Model (Davis, 1989) were analyzed. Means and standard deviations were calculated
for the six questions related to perceived usefulness, the first indicator in the model, and for the
five questions related to ease of use, the second indicator of the model. This was done for both
faculty and student responses to these questions. The significance level was adjusted according
to the Bonferroni correction procedure to prevent problems with type-1 error rates (Norusis,
2008). Since two factors, perceived use and ease of use, impact the outcome of this research
question, the Bonferroni correction procedure was calculated separately for each scale. The
significance level for perceived use was adjusted to .008 (6 items) and the significance level for
ease of use was adjusted to .01 (5 items). In order for adoption to be possible, both student and
faculty responses should be positive and there should be no significant difference.
Reliability and validity were first addressed during the pilot studies to ensure that survey
questions were measuring appropriate constructs. Items were dropped that did not meet the
guidelines set by George and Mallery (2003). For more detailed information, refer to the “Pilot
Study” section. In addition, questions were constructed based a prior literature, theory, and an
established predictive model. Three Education professors analyzed survey items in order to
assess the relevancy of the questions and the survey design prior to distribution.
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Open-Ended Analysis
Student and faculty responses to the open-ended questions were compiled separately
from the excel database. Data was then open-coded to allow for emergent themes. A dual-coding
strategy was employed to ensure reliability and inter-coder agreement was met (Creswell, 2009).
Seven themes present in both faculty and student responses emerged from the data. Frequencies
were calculated for each theme. This data triangulated with the other data sources in order to
answer research questions more thoroughly.

Interview Analysis
A semi-structured interview was employed. Appendix C and D contain interview
protocols for faculty and students. The researcher interviewed five faculty members and seven
undergraduate students. Interviews were recorded and transcribed immediately following the
interview. Transcripts were checked for errors to ensure reliability (Creswell, 2009). Research
questions and codes from the open-ended questions were used as a basis for interview coding.
Axial coding was then performed to understand the context and relationships of themes. Through
this analysis, three major themes, which incorporate the majority of data collected, emerged. The
data was then used to supplement the quantitative data obtained and answer each research
question more deeply.
Reliability was addressed by adhering to the procedures set out by Gibbs (2007). Audio
recordings were listened to multiple times and transcripts were double-checked to ensure
accuracy. In addition, codes were given definitions and data were constantly compared with each
code to ensure that there was not a shift in meaning during the coding process.

!

61!

Qualitative validity was guaranteed through the use of a variety of strategies suggested by
Creswell (2009). First, interview data was triangulated with quantitative data to build a
justification for emergent themes. The researcher also used member checking by conducting
follow-up interviews with selected participants to ensure findings are accurate. Last, peer
debriefing was also utilized to gain alternative interpretations of the data.
A summary of the procedures discussed above is presented in Table 3.5

Table 3.5 Summary of Qualitative Analysis
Data source

Analysis Procedure

Reliability & Validity Actions

Open-Ended Question

Open-coding

•

Dual-Coding

•

Triangulation

Interviews

Coding using constructed
codes

•
Multiple reviews of
audio and transcripts

Axial Coding

•
•

Constant comparison
Triangulation

•

Member checking

•

Peer debriefing

Summary
Quantitative and qualitative methods were both employed to guide the research. The
methodology, along with the instruments used, the collection process, and the analysis of data
were integral in answering the research questions. All research instruments, the survey and the
interview protocols, were appropriately validated and administered to a sample population that
was reflective of the target population.
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The data collected and the analysis of data explored the research questions set by the
researcher and gaps identified in the literature. The results provide a thorough understanding of
the current educational use of mobile devices, any distinctions between faculty and student
perceptions, and the potential for adoption of mobile technologies into the classroom at the
university level.
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CHAPTER 4
RESEARCH RESULTS
This study was designed to reveal the attitudes and perceptions of university faculty and
undergraduate students toward using mobile technology for learning. Data was first analyzed for
descriptives for both groups. Means were then compared to understand the difference between
groups and the Mann-Whitney test was conducted to understand if there was a significant
difference between groups. Open-ended survey questions and qualitative interview data from
five faculty cases and seven undergraduate cases were analyzed in order to understand the results
of the qualitative data more in depth.
The results of this study are reported in the following sections of this chapter: 1)
Descriptive characteristics of university faculty sample, 2) Descriptive characteristics of
undergraduate sample, 3) Analysis of survey data from the faculty sample, 4) Analysis of survey
data from the undergraduate sample, 4) Comparison of faculty data and student data, 5) Analysis
open-ended responses, 6) Analysis of interview data and 8) Summary of results.

Demographics: University Faculty
A total of 109 faculty responded to the survey. The population contains 1,236 faculty
members. Thus, the overall response rate was approximately 8.8%. Respondents ranged in age
from 25 to 78. The mean age of respondents was 49.55. The population contains 805 (65.1%)
males and 431 (34.9%) females. Of the total number of respondents, 65 (59.6%) were male and
43 (39.4%) were female, which is representative of the population. One person (.9%) chose “no
response” as an answer to the gender question.
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Respondents were affiliated with a variety of schools on campus. The table below reports
the number of respondents from each school within the university and the percentage of the total
that that school represented.
Table 4.1 Faculty Respondents by School/College (N=109)
School/College

Respondents

Percentage of
Total

Agriculture

9

8%

Art & Design

5

5%

Business

2

2%

Coast and Environment

1

1%

Education

13

12%

Engineering

10

9%

Humanities & Social Sciences

17

16%

Mass Communication

6

6%

Music & Dramatic Arts

4

4%

Science

42

39%

Demographics: Undergraduate Students
The population contains 23,686 undergraduate students. A total of 308 undergraduate
students from the representative sample of 5,000 responded to the survey. The overall response
rate was approximately 6.2%. Respondents ranged in age from 17 to 39. The mean age was
20.99 and the median age was 20. The population contains 11, 614 (49%) males and 12,072
(51%) females. Ninety-seven (31%) survey respondents were male and 211 (69%) were female.
The sample contains more females as compared to the population.
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The following table describes the distribution of respondents by school affiliation.
Table 4.2 Undergraduate Respondents by School/College (N=308)
School/College

Respondents

Percentage of
Total

Agriculture

33

11%

Art & Design

17

6%

Business

34

11%

Coast and Environment

1

0%

Education

28

9%

Engineering

49

16%

Humanities & Social Sciences

60

19%

Mass Communication

22

7%

Music & Dramatic Arts

2

1%

Science

62

20%

Analysis of Faculty Survey Data
The faculty survey instrument can be found in Appendix A. After providing demographic
information, respondents were asked to choose as many of the 12 prior knowledge statements
that represented their experiences with completing certain tasks on a mobile device. The table
below represents the number of respondents that chose each statement and the total percentage of
the sample that those respondents represent.
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Table 4.3 Faculty Prior Knowledge (N=109)
Question

Number of Percentage of
Respondents Respondents

1. I know how to access the Internet from a mobile device

92

84%

2. I know how to download a podcast on a mobile device

69

63%

3. I know how to download a mobile application on a mobile
device

79

72%

4. I know how to find the definition of a word I don't know on
a mobile device

80

73%

5. I know how to use a mobile device as a calculator

90

83%

6. I know how to set an alert/alarm for a potential due date on
a mobile device

86

79%

7. I know how to translate a sentence into another language on
a mobile device

56

51%

8. I know how to access a social networking site on a mobile
device

68

62%

9. I know how to send an email on a mobile device

88

81%

10. I know how to post a comment to a blog or respond to a
post on a mobile device

58

53%

11. I DO NOT own a mobile device

18

17%

12. Other

6

6%

The results indicate that the majority of faculty members (>50%) know how to perform
basic tasks on a mobile device. However, it is clear that faculty are familiar with performing
functional daily tasks that are easily accessible on mobile devices (i.e. accessing a calendar,
setting an alarm, sending email) rather than performing tasks that may require a higher level of
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expertise and be more useful in using a mobile device as an educational tool (i.e. downloading a
podcast, translating a sentence, posting a comment or responding to post on a mobile device).
Faculty were also asked to report their perceptions of student use of mobile devices.
Faculty were asked to choose all of the 14 statements that they believed to be true about their
students’ use. In addition, respondents were also able to choose “none of the above,” “I don’t
have a clue,” and “other” as options. The following table presents the results from this section of
the survey and indicates the total number of respondents from the sample that chose each
statement and the percentage of the sample population that those respondents represent.
Table 4.4 Perceived Student Use of Mobile Devices by Faculty (N=109)
Question

Number of
Respondents

Percentage
of
Respondents

1. I think my students are downloading applications that
help them learn something new

41

38%

2. I think my students are using mobile devices to look up
something that they didn't know or didn't understand during
class

63

58%

3. I think my students are engaging in social networking on
their mobile devices

95

87%

4. I think my students are writing notes on their mobile
device to remind themselves of an assignment

50

46%

5. I think my students are setting alarms or reminders on
their mobile device to help them remember that an
assignment is due or a test is coming up

51

47%

6. I think my students are texting a classmate during class

81

74%

7. I think my students are texting a classmate about the
content of the class

42

39%

!

68!

Table 4.4 continued
8. I think my students are texting a classmate about the
teacher's ability

41

38%

9. I think my students are texting a classmate about the level
of engagement in the class (i.e. I'm bored, this is cool, etc.)

64

59%

10. I think my students are taking pictures or video with
their mobile device that they use for an assignment

45

41%

11. I think my students are accessing an Educational
Management System (e.g. Moodle) on their mobile device

53

49%

12. I think my students are reading an article or assignment
on their mobile device

54

50%

13. I think my students are using their mobile device as a
study tool

37

34%

14. I think my students are playing an educational game
(e.g. Words with Friends) on their mobile device

37

34%

none of the above

0

0%

I don't have a clue

14

13%

Other

15

14%

The results indicate that faculty believe students are using their mobile devices more for
socialization than education. Eighty-seven percent of faculty believe that students are using their
mobile devices to engage in social networking. In addition, 74% of faculty believe students are
texting a classmate during class. However, when asked what kind of text messages students may
be sending, only 39% indicated that they thought students were discussing the content of the
class.
With the exception of question 2, in which 58% of faculty believe that students are using
their mobile devices to look up something they didn’t know or didn’t understand during class,
50% or less of faculty members believe students are using their devices for educational purposes
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(questions 1, 4, 5, 10, 11, 12, 13, and 14). The three lowest percentages were associated with
using a mobile device as a study tool, playing an educational game, and downloading an
application that helped students learn something new.
No faculty member chose “none of the above” which may indicate that faculty
understand the broader capabilities of modern mobile devices and believe that students use them
for more than just the telephone function. Still, 13% reported that they aren’t sure what students
are using their mobile devices for.
The next section of the survey asked faculty how they think student use of mobile devices
would affect participation and engagement inside and outside of the classroom. Survey items
were designed to elicit a response based on a 5-point Likert scale whereas 1=Strongly Disagree,
2=Disagree, 3=Neutral, 4=Agree, and 5=Strongly Agree. Means and standard deviations were
calculated for six items specifically related to participation and engagement. Means above 3
indicate a positive response while means below 3 indicate a negative response to the question.
Table 4.5 presents the results of each question.

Table 4.5 Faculty Perception of Student Participation and Engagement (N=109)
Question

Mean

Std. Deviation

1. My students would be more likely to participate in class
if they could use their mobile device

2.65

1.294

2. My students would spend more time on classwork if
they could access materials anytime, anywhere on their
mobile device

2.94

1.271

3. My students would be more likely to participate in class
activities outside of class time if they could do so through
their mobile device

3.19

1.221
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Table 4.5 continued
4. My students would be more likely to engage in class
discussions inside of class if they could post their thoughts
from their mobile device

2.76

1.367

5. My students would be more likely to engage in class
discussions outside of class if they could post their
thoughts from their mobile device

3.14

1.221

6. My students would be more likely to ask for help if they
could communicate through their mobile device

3.44

1.250

Results indicate that faculty believe student participation and engagement would increase
when students use their mobile devices for class activities outside of class (questions 3 and 5),
but would not positively affect their participation and engagement while in class (questions 1 and
4). Faculty also did not believe that students would spend more time on classwork if they were
able to access materials from their mobile device (question 2). Question six educed the highest
mean which may indicate that faculty think students would be likely to feel more comfortable to
ask for help if they could do so through their mobile device.
Faculty were also asked to respond to six statements about their perceived educational
use of mobile devices (mobile learning) using the same Likert scale specified above. Means and
standard deviations were calculated for each question and the results are presented in the table
below.
Table 4.6 Faculty Perceived Use of Mobile Learning (N=109)
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Question

Mean

Std. Deviation

1. Mobile learning should be incorporated into classes

2.94

1.321

2. Students should be able to easily view course materials
(syllabus, notes, assignments) on their mobile device

4.00

1.171
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Table 4.6 continued
3. Students should be able to download mobile
applications that could help them study

3.94

1.035

4. Students should be able to access Educational
Management Systems (e.g. Moodle) in a mobile format on
their mobile device

4.25

.925

5. Students should be able to take quizzes on their mobile
devices

2.50

1.451

6. Students should be able to participate in discussion
forums from their mobile device

3.67

1.155

The majority of the questions elicited a positive response (2, 3, 4, and 6). It is evident that
faculty believe students should have access to learning materials, should be able to easily view
course materials on their mobile device, and should be able to participate in discussions from
their devices. However, faculty do not think mobile learning should be incorporated into classes
or that students should be able to take quizzes on their mobile devices (questions 1 and 5).
Faculty were also asked how easy they thought it would be for students to learn on
mobile devices.

Table 4.7 Faculty Perceived Ease of Use of Mobile Learning for Students (N=109)
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Question

Mean

Std. Deviation

1. It would not require a lot of effort for students to learn
how to use a mobile application designed for my class

3.29

1.286

2. Learning on a personal mobile device would be easy for
students because they are already familiar with all of its
functions

3.54

1.190
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Table 4.7 continued
3. It would be easy for students to engage in discussions
(comment) using a mobile application or website in
mobile format

3.63

1.111

4. Mobile learning opportunities would allow students to
learn and study in places they couldn't normally

3.58

1.234

5. It would be easier for students to complete classwork
and assignments if they could use their mobile device

2.99

1.323

Questions 1-4 elicited a positive response from faculty while question 5 elicited a
negative response. This may indicate that faculty believe students could learn how to use their
mobile devices for educational purposes because of their familiarity with them and because
mobile devices allow for more accessibility and time for learning opportunities, but don’t think
the functionality or capability of the device would allow students to complete specific classwork
and assignments with ease.
In order to understand faculty attitudes about incorporating the use of mobile devices in
their future classrooms, faculty were asked to respond to eight questions. Results are presented in
the table below.

Table 4.8 Faculty Attitude Toward Incorporating Mobile Learning in their Future Classroom
(N=109)
Question

Mean

Std. Deviation

1. I believe students can be taught how to appropriately

3.78

1.057

use mobile devices for learning
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Table 4.8 continued
2. I believe students should be able to use mobile devices

3.12

1.366

3.42

1.173

3.47

1.405

3.08

1.313

2.98

1.394

as learning tools in my classroom
3. Students would think its fun to use an interactive
mobile device in my classroom
4. I would like my students to be able to use mobile
devices to access course content and practice skills
5. I would like to learn more about mobile learning, so
that can incorporate it in my classroom
6. I would like to learn how to create mobile
applications, so that I can incorporate them into my
lessons

Results indicate that most faculty members believe that students can appropriately use
and should be able to use their mobile devices for certain tasks in the classroom. However,
faculty may be reluctant to spend time learning how to incorporate mobile learning activities in
the classroom.
In order to understand how confident faculty members would be about incorporating
mobile learning into their classroom, faculty were asked to indicate one of three statements that
represented their belief about how effectively they would be able to incorporate mobile learning
into their classroom. The results are presented below.
Table 4.9 Faculty Self-Efficacy (N=109)
Statement
I will be able to effectively incorporate mobile learning into
my classroom
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Number of
Respondents

Percentage of
Respondents

30

28%

Table 4.9 continued
I will be able to effectively incorporate mobile learning into
my classroom with training

45

41%

I don't think I will be able to effectively incorporate mobile
learning into my classroom

34

31%

Most faculty members (41%) believe that they would be able to effectively incorporate
mobile learning into their classroom with training. The least number of respondents (28%) were
confident that they could incorporate mobile learning into their classroom and 31% of
respondents do not believe they can effectively incorporate mobile learning into their classroom.

Analysis of Student Survey Data
The student survey instrument can be found in Appendix B. After students answered the
demographic questions in the first section of the survey, students were given 10 statements about
their prior knowledge and were asked to choose as many of the statements that applied to them.
Table 4.10 presents the results.

Table 4.10 Student Prior Knowledge (N=308)
Question

Number of
Respondents

Percentage of
Respondents

1. I know how to access the Internet from a mobile device

296

96%

2. I know how to download a podcast on a mobile device

139

45%

3. I know how to download a mobile application (app) on a
mobile device

278

90%

4. I know how to find the definition of a word I don't know
on a mobile device

291

94%
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Table 4.10 continued
5. I know how to use a mobile device as a calculator

305

99%

6. I know how to set an alert/alarm for a due date on a
mobile device

302

98%

7. I know how to translate a sentence into another language
on a mobile device

222

72%

8. I know how to access a social networking site on a mobile
device

294

95%

9. I know how to send an email on a mobile device

291

94%

10. I know how to post a comment to a blog or respond to a
post on a mobile device

272

88%
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With the exception of statement 4, “I know how to download a podcast on a mobile

device,” the majority of respondents reported that they were able to perform 9 out of 10 tasks. In
addition, over 90% of students were able to perform 7 out of 10 tasks (1, 2, 3, 4, 5, 6, 8, and 9).
The lower response rate for question 4 may be due to the fact that there are now multiple access
points for retrieving information on mobile devices without downloading. For example, a student
with a smartphone can access iTunes directly from their phone, listen to a lecture, radio show, or
podcast and save it to their “favorites” if they wish. RSS feeds can also be set to automatically
receive information and various videos are available through YouTube.
The next items on the survey asked students to report their use of mobile devices for
various tasks. Students were able to respond to as many of the questions that they believed
applied to their prior use of a mobile device (i.e. answer “yes”). The table below represents the
number of respondents who could answer “yes” to each question and the percentage of sample
that those respondents represented.
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Table 4.11 Student Use of Mobile Devices (N=308)
Question

Number of
Respondents

Percentage of
Respondents

1. Have you ever downloaded an application that helped
you learn something new?

260

84%

2. Have you ever used your mobile device to look up
something that you didn't know or didn't understand
during class?

250

81%

3. Have you ever engaged in social networking on your
mobile device?

279

91%

4. Have you ever wrote notes on your mobile device to
remind yourself of an assignment?

256

83%

5. Have you ever set an alarm or reminder on your mobile
device to help you remember that an assignment was due
or a test was coming up?

271

88%

6. Have you ever texted a classmate during class?

273

89%

7. Have you ever texted a classmate about the content of
the class?

228

74%

8. Have you ever texted a classmate about the teacher's
ability?

183

59%

9. Have you ever texted a classmate about the level of
engagement in the class (i.e. I'm bored, this is cool, etc.)

233

76%

10. Have you ever taken pictures or video with your
mobile device that you used for an assignment?

173

56%

11. Have you ever accessed an Educational Management
System (e.g. Moodle) on your mobile device?

249

81%

12. Have you ever read an article or assignment on your
mobile device?

247

80%

13. Have you ever used your mobile device as a study
tool?

196

64%
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Table 4.11 continued
14. Have you ever played an educational game (e.g.
Words with Friends) on your mobile device?

248

81%

15. Other

13

4%

The majority of students (>50%) reported using their mobile devices to perform all of the
functions listed in this section of the survey. The two highest response rates were elicited from
questions that revolved around socialization (questions 3 and 6, respectively). However, 7 of the
tasks that could be defined as educational elicited a response rate of greater than 80%.
In the next section of the survey, students were asked how using their mobile devices
could impact their participation and engagement inside and outside the classroom. Survey items
were designed to elicit a response based on a 5-point Likert scale whereas 1=Strongly Disagree,
2=Disagree, 3=Neutral, 4=Agree, and 5=Strongly Agree. Means and standard deviations were
calculated for six items specifically related to participation and engagement. Means above 3
indicate a positive response while means below 3 indicate a negative response to the question.
Table 4.12 presents the results of each question.

Table 4.12 Student Perception of Participation and Engagement (N=308)
Question

Mean

Std. Deviation

1. I would be more likely to participate in class if I could
use my mobile device

3.03

1.291

2. I would spend more time on classwork if I could access
materials anytime, anywhere on my mobile device

3.58

1.270

3. I would be more likely to participate in class activities
outside of class time if I could do so through my mobile
device

3.66

1.226
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Table 4.12 continued
4. I would be more likely to engage in class discussions
inside class if I could post my thoughts from my mobile
device

3.22

1.369

5. I would be more likely to engage in class discussions
outside class if I could post my thoughts from my mobile
device

3.51

1.285

6. I would be more likely to ask for help if I could
communicate through my mobile device

3.66

1.215

Students responded positively to all six items indicating that student participation and
engagement would increase if students could use their mobile devices.
Next, students were asked to respond to six questions about their perceived use of mobile
devices for educational purposes using the same 5-point Likert scale described above. The means
and standard deviations were calculated for each question and the results are reported in the table
below.

Table 4.13 Student Perceived Use of Mobile Learning (N=308)
Question

Mean

Std. Deviation

1. I would like to see mobile learning incorporated into my
classes

3.32

1.323

2. I would like to be able to easily view course materials
(syllabus, notes, assignments) on my mobile device

4.40

.902

3. I would like to be able to download mobile applications
that could help me study

4.19

1.014

4. I would like to be able to access Educational
Management Systems (e.g. Moodle) in a mobile format on
my mobile device

4.55

.804
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Table 4.13 continued
5. I would like to be able to take quizzes on my mobile
device

3.50

1.492

6. I would like to be able to participate in discussion
forums from my mobile device

3.64

1.241

Students responded positively to all six statements. The three highest means (questions 4,
2 and 3, respectively) were also the statements that respondents most commonly agreed upon,
which is indicated by the lower standard deviations. Although they still elicited an overall
positive response, the higher standard deviations for statements 1 and 5 indicate that students
vary more in their opinion of these statements.
Finally, students were asked to respond to statements using the 5-point Likert scale about
how much effort it would take and how easy it would be to learn on their mobile device. Table
4.14 reports the means and standard deviations for each question.

Table 4.14 Student Ease of Use of Mobile Learning (N=308)
Question

Mean

Std. Deviation

1. It would not require a lot of effort to learn how to use a
mobile application designed for my class

4.23

1.082

2. Learning on my personal mobile device would be easy
because I am already familiar with all of its functions

4.13

1.090

3. It is easy to engage in discussions (comment) using a
mobile application or website in a mobile format

3.90

1.115

4. Mobile learning opportunities would allow me to learn
and study in places I couldn't normally learn or study in

3.87

1.152
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Table 4.14 continued
5. It would be easier to complete classwork and
assignments if I could use my mobile device

3.53

1.274

All five of the statements about ease of use elicited a positive response from students
indicating that students believe that they could easily perform educational tasks on their mobile
devices and that using their mobile devices would make it easier to complete classwork and
assignments and enable them to learn an study in places they couldn’t normally.

Comparison of Faculty and Student Data
This section presents a comparison of faculty and student data for the four identical
sections of both surveys.
Table 4.15 presents the results from the comparison of the student use section. Faculty
and students were asked to respond to 14 identical questions. Faculty were asked how many of
the items they believed their students were using their mobile devices for while students were
asked about their actual use of mobile devices. The percentages for each group are located in the
table below and the difference has been calculated for each question.

Table 4.15 Faculty Perception of Student Use vs. Actual Student Use
Question (Have you ever/ I think my students are)

Faculty
Perception

Student
Use

Difference

1. Have you ever downloaded an application that
helped you learn something new?

38%

84%

46%

2. Have you ever used your mobile device to look up
something that you didn't know or didn't understand
during class?

58%

81%

23%
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Table 4.15 continued
3. Have you ever engaged in social networking on
your mobile device?

87%

91%

4%

4. Have you ever written notes on your mobile
device to remind yourself of an assignment?

46%

83%

37%

5. Have you ever set an alarm or reminder on your
mobile device to help you remember that an
assignment was due or a test was coming up?

47%

88%

41%

6. Have you ever texted a classmate during class?

74%

89%

15%

7. Have you ever texted a classmate about the
content of the class?

39%

74%

35%

8. Have you ever texted a classmate about the
teacher's ability?

38%

59%

21%

9. Have you ever texted a classmate about the level
of engagement in the class (i.e. I'm bored, this is
cool, etc.)

59%

76%

17%

10. Have you ever taken pictures or video with your
mobile device that you used for an assignment?

41%

56%

15%

11. Have you ever accessed an Educational
Management System (e.g. Moodle) on your mobile
device?

49%

81%

32%

12. Have you ever read an article or assignment on
your mobile device?

50%

80%

30%

13. Have you ever used your mobile device as a
study tool?

34%

64%

30%

14. Have you ever played an educational game (e.g.
Words with Friends) on your mobile device?

34%

81%

47%

15. Other

38%

4%

-34%
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The results indicate that faculty are misjudging the way students use their mobile devices.

Faculty perceived that students were performing more social tasks than educational tasks. While
students reported that they did use their mobile devices for socialization, faculty severely
underestimated the percentage of students who are performing educational tasks on their mobile
devices and using it as a learning tool (questions 1, 2, 4, 5, 7, 11, 12, 13 and 14). The largest
disparities were on questions 14 and 1, respectively, where almost double the amount of students
are playing educational games and downloading applications (apps) to help them learn
something new than faculty thought. In addition, more faculty than students chose “other” which
may indicate that faculty believe that perhaps students are performing other non-educational
tasks with their mobile devices while students were satisfied that the options presented
represented the majority of tasks they perform on their mobile devices.
Students and faculty also responded to six identical questions about mobile devices
would affect student engagement and participation inside and outside the classroom. Table 14.16
reports student and faculty means for the participation and engagement questions. The asterisks
indicate that students responded positively to the statement and faculty responded negatively.

Table 4.16 Comparison of Participation and Engagement Responses (N=417)
Question (I would/My students would)
*1. I would be more likely to
participate in class if I could
use my mobile device

!

N

Mean

Std. Deviation Std. Error

Student

308

3.03

1.291

.074

Faculty

109

2.65

1.294

.124

Total

417

2.93

1.301

.064
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Table 4.16 continued
*2. I would spend more time Student
on classwork if I could access
materials anytime, anywhere Faculty
on my mobile device
Total

308

3.58

1.270

.072

109

2.94

1.271

.122

417

3.41

1.300

.064

Student
3. I would be more likely to
participate in class activities
Faculty
outside of class time if I could
do so through my mobile
Total
device

308

3.66

1.226

.070

109

3.19

1.221

.117

417

3.53

1.240

.061

*4. I would be more likely to Student
engage in class discussions
Faculty
inside class if I could post my
thoughts from my mobile
Total
device

308

3.22

1.369

.078

109

2.76

1.367

.131

417

3.10

1.381

.068

Student
5. I would be more likely to
engage in class discussions
outside class if I could post my Faculty
thoughts from my mobile
Total
device

308

3.51

1.285

.073

109

3.14

1.221

.117

417

3.41

1.278

.063

Student

308

3.66

1.215

.069

Faculty

109

3.44

1.250

.120

Total

417

3.60

1.226

.060

6. I would be more likely to
ask for help if I could
communicate through my
mobile device

Both students and faculty responded positively to questions regarding the impact on
participation and engagement outside of the classroom (questions 3 and 5). However, students
also believe that use of mobile devices inside the classroom could also increase participation and
engagement whereas faculty did not (questions 1 and 4). In addition, faculty did not think that
students would spend more time on classwork if students could access materials from their
mobile devices. Students, however, reported that they would spend more time on classwork if
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they could access materials from their mobile device. The positive responses from both faculty
and students on question six indicate that both faculty and students agree that mobile devices
could enable students to ask for help who wouldn’t normally do so through other means.
The Mann-Whitney test was performed to determine if there was a significant difference
between faculty and student responses. The asterisks indicate that a significant difference exists
between faculty and student means (sig. <.008).

Table 4.17 Results of Mann-Whitney test for Participation and Engagement Scale
Question
Sig.
1. I would be more likely to participate in class if I could use .013
my mobile device
*2. I would spend more time on classwork if I could access .000
materials anytime, anywhere on my mobile device
*3. I would be more likely to participate in class activities
outside of class time if I could do so through my mobile
device
*4. I would be more likely to engage in class discussions
inside class if I could post my thoughts from my mobile
device
*5. I would be more likely to engage in class discussions
outside class if I could post my thoughts from my mobile
device
6. I would be more likely to ask for help if I could
communicate through my mobile device

.000

.004

.006

.101

The Mann-Whitney test reveals that a significant difference exists between faculty and
student means for questions 2-5. The test did not yield a significant difference for question one,
however the significance level is small. In addition, there was no significant difference for
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question six indicating that students and faculty share a similar opinion about the use of mobile
devices to encourage students to ask for help.
Student and faculty responses for the perceived use questions were also compared. Table
14.18 presents the results of the comparison of student and faculty means for each question. The
asterisks indicate that students responded positively to the statement and faculty responded
negatively.
Table 4.18 Comparison of Perceived Use Responses (N=417)
Question (I would/I would like my students
to)
N

Mean

Std. Deviation Std. Error

308

3.32

1.323

.075

109

2.94

1.321

.127

417

3.22

1.332

.065

2. I would like to be able to
Student
easily view course materials
(syllabus, notes, assignments) Faculty
on my mobile device
Total

308

4.40

.902

.051

109

4.00

1.171

.112

417

4.29

.993

.049

3. I would like to be able to
Student
download mobile applications
Faculty
that could help me study

308

4.19

1.014

.058

109

3.94

1.035

.099

417

4.13

1.024

.050

4. I would like to be able to
Student
access Educational
Faculty
Management Systems (e.g.
Moodle) in a mobile format on
Total
my mobile device

308

4.55

.804

.046

109

4.25

.925

.089

417

4.47

.846

.041

*5. I would like to be able to
take quizzes on my mobile
device

Student

308

3.50

1.492

.085

Faculty

109

2.50

1.451

.139

Total

417

3.24

1.544

.076

*1. I would like to see mobile Student
learning incorporated into my
Faculty
classes
Total

Total
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Table 4.18 continued
6. I would like to be able to
Student
participate in discussion forums
Faculty
from my mobile device
Total

308

3.64

1.241

.071

109

3.67

1.155

.111

417

3.65

1.218

.060

For the six questions that measured the perceived educational use of mobile devices,
faculty and students responded differently on two (questions 1 and 5). Students indicated that
they would like to see mobile learning incorporated into classes while faculty would not like to
see mobile learning incorporated into classes. In addition, students saw the potential for using
mobile devices to take quizzes while faculty indicated that students should not be able to take
quizzes on their mobile devices. Students and faculty both agreed that students should be able to
easily access and view course materials as well as download study materials and participate in
discussions from their mobile devices.
The Mann-Whitney test was performed to determine if there were any significant
differences between faculty and student means for the perceived use questions. Table 14.19
presents the results of the test. Questions with an asterisk indicate that a significant difference
exists (sig. <.008).

Table 4.19 Results of Mann-Whitney test for Perceived Use Scale
Question
Sig.
1. I would like to see mobile learning incorporated into my .011
classes
*2. I would like to be able to easily view course materials
(syllabus, notes, assignments) on my mobile device
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.001

Table 4.19 continued
3. I would like to be able to download mobile applications
that could help me study

.013

*4. I would like to be able to access Educational
.000
Management Systems (e.g. Moodle) in a mobile format on
my mobile device
*5. I would like to be able to take quizzes on my mobile
.000
device
6. I would like to be able to participate in discussion forums .923
from my mobile device

Results indicate that a significant difference exists for questions 2, 4, and 5. Although
questions two and four elicited positive responses for both faculty and students, student
responses were statistically significantly higher for these questions. The Mann-Whitney test
revealed that there was no significant difference between groups for questions one, three, and
six. It should be noted that question six was the only question in which the faculty mean (3.67)
was slightly higher than the student mean (3.64).
The means for student and faculty responses were also compared for the ease of use
questions. The means for each group are presented in the table below. Questions from the student
survey instrument are utilized in the table. Faculty statements were based on their perception of
student ease of use. Wording of each faculty statement can be found in Appendix A. The asterisk
indicates a question with a positive student response and a negative faculty response.
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Table 4.20 Comparison of Ease of Use Responses (N=417)
Question
N

Mean

Std. Deviation

Std. Error

1. It would not require a lot of Student
effort to learn how to use a
Faculty
mobile application designed
for my class
Total

308

4.23

1.082

.062

109

3.29

1.286

.123

417

3.99

1.210

.059

2. Learning on my personal
mobile device would be easy
because I am already familiar
with all of its functions

Student

308

4.13

1.090

.062

Faculty

109

3.54

1.190

.114

Total

417

3.98

1.145

.056

3. It is easy to engage in
discussions (comment) using
a mobile application or
website in a mobile format

Student

308

3.90

1.115

.064

Faculty

109

3.63

1.111

.106

Total

417

3.83

1.119

.055

4. Mobile learning
Student
opportunities would allow me
to learn and study in places I Faculty
couldn't normally learn or
Total
study in

308

3.87

1.152

.066

109

3.58

1.234

.118

417

3.79

1.180

.058

*5. It would be easier to
Student
complete classwork and
assignments if I could use my Faculty
mobile device
Total

308

3.53

1.274

.073

109

2.99

1.323

.127

417

3.39

1.308

.064

Faculty and students responded positively to the majority of the ease of use questions (14) revealing that both faculty and students believe that it would be easy for students to perform
educational tasks using their mobile devices. The negative faculty response and positive student
response on question five indicates that students believe that completing classwork and
assignments would be easier if they could use their mobile device while faculty do not share this
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belief. Faculty may believe that assignments are too complicated to complete on mobile devices
or that the subject matter may not lend itself to completion using a mobile device.
The Mann-Whitney test was also performed to determine if a significant difference exists
between student and faculty responses. Results are presented in the table below. Asterisks
indicate that a significant difference exists (<.01).

Table 4.21 Results of Mann-Whitney for Ease of Use Scale
Question
Sig.
*1. It would not require a lot of effort to learn how to use a .000
mobile application designed for my class
*2. Learning on my personal mobile device would be easy
because I am already familiar with all of its functions

.000

3.It is easy to engage in discussions (comment) using a
mobile application or website in a mobile format

.016

4. Mobile learning opportunities would allow me to learn
and study in places I couldn't normally learn or study in

.026

*5. It would be easier to complete classwork and
assignments if I could use my mobile device

.000

The analysis indicates that a significant difference exists between groups on questions
one, two and five. While the significance levels were low for questions three and four, the MannWhitney test revealed no significant difference. In addition, although faculty and student
responses were both positive for questions 1-4, student responses were statistically significantly
higher (more positive) than faculty responses on questions one and two.
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Analysis of Open-Ended Responses
In order to provide more depth and breadth to the quantitative data, one identical openended question was included in the student and faculty survey instruments. Both groups were
asked: How would you like to see mobile devices (mobile learning) incorporated into your
classes? The survey instrument specified the question as optional and therefore respondents were
able to submit answers to all of the other questions without answering the open-ended question.
Seventy-three of 109 faculty members chose to respond to the question and 165 of 308 students
chose to respond to the question.
After the data was compiled and organized into a word document, open coding was
performed (Strauss & Corbin, 1990). All responses were dual-coded by the researcher and
another doctoral student who has expertise in educational technology to ensure reliability. Seven
themes emerged from the analysis of the data: Supplement, Replacement, Access, Distraction,
Not Applicable to Subject Matter, Technology Inefficiency, Deterrent, and Not Interested. The
table below presents the operational definitions of each code.

Table 4.22 Faculty Open-Ended Coding Frequencies
Code

Definition

Supplement

Respondent identifies ways that mobile devices
could be used to support learning in addition to
the current methods used for the class or
respondent identifies ways he/she already uses
mobile devices in class.

Replacement

Respondent identifies that the mobile device
could replace some other technology that is
already being used.
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Table 4.22 continued
Access

Respondent specifies that course materials or
Learning Management Systems (Moodle)
should be easily accessible from a mobile
device and/or available in a mobile format.

Distraction

Respondent believes that incorporating mobile
devices (mobile learning) into classes would be
a distraction.

Not Applicable to Subject Matter

Respondent does not believe that using mobile
devices

Technology Inefficiency

Respondent identifies that he or she does not
own a mobile device or a mobile device with
the capabilities to perform certain tasks or does
not believe he/she could perform tasks due to
the size of the device.

Deterrent-Cost

Respondent believes that the cost associated
with purchasing a capable mobile device/data
plan would deter him/her from using a mobile
device for class activities.

Deterrent-Time

Respondent believes that the time associated
learning how to use a mobile device or
planning activities would deter him/her from
using a mobile device for class.

Not Interested

Respondent states that they are not interested
in incorporating the use of mobile devices or
mobile learning in classes.

The following table reports the frequency (highest to lowest) of each theme for faculty
responses. Although there were 73 responses, the total number of frequencies exceeds the
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number of responses because more than one theme was present in some responses. The table also
provides examples of responses elicited from faculty members on the open-ended question.

Table 4.23 Faculty Open-Ended Coding Frequencies and Examples (N=73)
Code
Not Interested

Frequency
19

Example(s)
“ I am capable of using the technology, but I am
not interested in doing so.”
"Mobile learning" is a buzzword without as much
meaning as these questions imply. It's true that
tablets and smartphones provide a different
experience than internet-based learning tools, but
not so much different that it's a whole separate
category of learning. Rather, these are extensions
of old ways of teaching: new kinds of textbooks,
new ways to access forums on Moodle, apps
instead of clickers.... same stuff, new costume. No
big deal.”
!

Distraction

17

“Mobile learning devices counteract education by
turning it into playtime.”
“I don't want mobile learning to be incorporated in
my classes. I believe it will be a distraction.”

Supplement

16

“Students could record the portion of the class
related to the part they sing in short audio or video
clips. They could replay these at their leisure as
many times as desired until they have mastered
that section of music.”
"My students already bring up course readings and
assignments on their phones, communicate with
me on their phones during service-learning
experiences, and share resources. While I do not
have a cell phone, I see the benefits of students
having them.”
!

Access

16

"I believe that access to Moodle on mobile devices
would be very good.”
!
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Table 4.23 continued
“Primarily as access to learning materials and as a
resource for needed information both in class and
outside of the classroom environment.”
Not Applicable to Subject

5

“My classes are performance-based and not very
compatible with mobile-learning.”

Matter
“My assignments (homework and exams) all
involve writing (generally hand written) and
mobile devices would not work well for these.
!

Deterrent-Cost

4

“While I would might like to use mobile learning,
I choose to spend my money on family and home
related expenses rather than on work related
expenses.”
“The university does not pay for my cell phone, I
do. Why should I carry the financial burden of a
teaching tool from my own paycheck? We have
not had raises in years, and now I am paying for a
teaching tool as well! I do not see LSU supplying
smart phones and covering the data plans to all
their professors for class room use.”

Replacement

3

“The phone should replace the clickers.”

Technology Inefficiency

3

“I would need to be able to use a computer rather
than a phone to monitor and create lessons because
of ease of use and screen.”
“These devices are ridiculously tiny, and they are
completely useless for anything like this. I think
even laptops are too small.”
!

Deterrent-Time

2

“Bottom line..... who is going to help pay for the
iphone?? Who is going to help train me on the
cool tricks is can perform? How much is it going
to cost me in time money and aggravation?”

Total Occurrences of Themes 85
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The most common theme from faculty responses was ‘not interested’ followed by
‘distraction.’ This may indicate that faculty that responded have a mostly negative view mobile
device use in the classroom. Still, many faculty members see the potential for using mobile
devices in the classroom as a supplement to current methods and believe that course materials
and learning management systems should be easily accessible via mobile devices.
Table 4.24 reports the frequency (highest to lowest) of each theme for student responses.
Although there were 165 responses, the total number of frequencies exceeds the number of
responses because more than one theme was present in some responses. The table also provides
examples of responses elicited from students on the open-ended question.

Table 4.24 Student Open-Ended Coding Frequencies and Examples (N=165)
Code
Supplement

Frequency
78

Example(s)
“I would like to see an application for my classes
that is engaging and fun to use. Something that
would be easy to use and would kill our boredom.
So instead of me putting off doing what I would
outside of class and playing a game I would play
an app that is relevant to my classes.”
“I think using mobile devices to engage in class
discussion would prove to be a great benefit for
both the instructor as well as the student. Some
people are too shy to ask questions in class and
don’t want to be singled out and have the spotlight
on them. By using these devices, it creates an
outlet for more questions and topics of discussion
that are worth talking about as the content will be
more closely related to those that are not fully
understood by the students in the class.”

Access

!

60

“A moodle application would be the most helpful.
It’s difficult to access it through the internet
application because it takes a while to go through
paws and the long passwords required for it.“
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Table 4.24 continued
“Extra class materials that are easily available for
mobile devices that can be used as a supplement or
in a recitation manner to reinforce what was taught
in class. I would like to learn new material on my
mobile device, so if I need the notes and am not by
a computer, or I miss class and need the notes, it
would be much easier to retrieve the material.”
Replacement

28

"I would like to see mobile devices replace
clickers, making them more interactive, and not
requiring people to get clickers.”
“I would prefer to download an app on my phone
that could answer clicker questions, rather than
going to the bookstore and buy a device that I
would rarely use.”

Not Interested

20

“I would not like to see mobile learning
incorporated. Using your mobile phone to
participate in class activities would be the exact
same as using your computer. Also, using a phone
to complete assignments from anywhere would
lead to a much more relaxed working environment
and would not be very conducive to learning, as
people would not devote their full attention to the
subject matter if they are completing the
assignment while they are out and about.”
“Waste of time and money that could be spent
improving facilities and teacher's salaries (and
attracting new talent), which would have a much
greater impact than "mobile learning."

Technology Inefficiency

9

“I do not have an internet capable mobile device,
so I can't really imagine mobile devices being
incorporated into class.”
“It would frustrate my classmates and I if we had
cell phone assignments. Also, not everybody's
phone is as user-friendly as the next therefore lots
of texts/ messages/ assignments would be lost due
to deletions or things not being able to send.”
!

Distraction

!

8

“The one question you forgot to ask though (and in
my opinion the most important question) is ‘would!
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Table 4.24 continued
incorporating mobile devices make you more
likely to become distracted during class.’ If they
answer no they are most likely lying.”

Deterrent-Cost

3

Not Applicable to Subject

1

Matter
Deterrent-Time

“I do not want mobile devices to be allowed for
regular use during class time. I think it would be
distracting and disrespectful to my teacher and
peers.”
“I don't have an iPhone/Droid. If my teachers were
to require having a mobile device that could
connect me more directly to the classroom, I
would not be able to participate in said class
because I cannot afford a fancy phone.”
“Because I am in the School of Art and Design this
does not fit my needs as a student but for a more
academic major I think it would be helpful if there
are tools for after school studying/learning.”

0

Total Occurrences of Themes 207

Students who responded to the open-ended question most often reported that they would
like to see mobile devices be used as a supplement to current methods and be able to easily
access course materials and learning management systems from their mobile devices. The
majority of students who indicated that they would like to access course materials
overwhelmingly cited the need for a mobile-formatted learning management system.
Approximately 10% of the responses indicated students were not interested in incorporating
mobile learning and less than 5% of responses indicated that students would have difficulty due
to the capabilities or functionality of their mobile device or that students viewed this type of
learning as distracting whereas approximately 23% of faculty cited the potential distractions
associated with incorporating mobile learning.
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Analysis of Interview Data
In addition to the open-ended question, further data was collected through semistructured interviews with both students and faculty. Respondents were asked to provide their
email addresses at the end of the survey if they would be willing to participate in an interview
(see Appendix A and B). Participants that provided their email addresses were selected using the
typical cases strategy (Patton, 1990) Survey data was analyzed for faculty and student
respondents who provided contact information to ensure that they were representative of the
population. All outliers were eliminated from the potential pool of interviewees. For more
information on this procedure, see Chapter 3.
Five faculty interviews were conducted with three males and two females that
represented a variety of different fields (Education, Life Sciences, Statistics & Agriculture,
Mathematics, and Physics). All faculty interviews were conducted in the office of the faculty
member. Prior to the start of each interview, the study was explained to each participant and each
participant signed a consent form, which outlined the purpose of the study and any risks or
benefits that may be associated with participation (Appendix E). Interviewees were then asked to
give their permission for the interview to be recorded. All participants agreed. The average
length of the interview was 23.75 minutes. Recordings were obtained through the use of the
researcher’s smartphone. Audio files were automatically created at the end of each recording and
the researcher transcribed each interview using Word.
Seven student interviews were conducted with five females and two males that ranged in
age from 18-21. Four students represented the college of Education. The three other students
represented Humanities, Science, and Engineering. Three student interviews were conducted in
the researcher’s office and four interviews were conducted in public areas on campus. The
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procedure for interviewing each student was identical to the procedure described for faculty. The
average student interview lasted 15.6 minutes.
Research questions and codes constructed from the open-ended questions were used as a
basis for interview coding. Axial coding was performed to analyze the relationships among
emergent themes (Strauss and Corbin, 1990). An analysis of the relationships can be organized
into three categories: Student Use and Faculty Perception of Student Use, Distraction, and Other
Barriers. Themes will be discussed in detail in the following sections.

Student Use & Faculty Perception of Student Use
Students and faculty both reported that policies regarding the use of mobile devices in
the classroom were set by each instructor. All of the student participants stated that they were
currently enrolled in a class in which the instructor had a policy in place regarding the use of
mobile devices in the classroom. One student reported that her teacher told her on the first day
that, “you don’t really need your phone; I don’t want you texting.” Another student provided an
example of a class in which the presence of a mobile device had severe consequences:
If [the professor] heard your cell phone go off…if he saw it or heard it, you got kicked
out of class and you could not come back to the next class…you would miss the
following class. If it happened three times he said he was going to ask you to not come
back. He was very adamant.
Students reported that phones were not the only technology to be banned in classes. One
student reported that the use of a laptop was prohibited in her class:
We can’t actually use anything so we have to take handwritten notes, which is difficult
for me because I usually take notes on a laptop or my iPad, so it is difficult to sit there
and write [notes].
Although none of the faculty members interviewed admitted to banning any kind of
technology in the classroom, most did not perceive that students would be using their mobile
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devices for the class. For example, in response to an interview question about what faculty
thought their students were doing with their mobile devices in class most were quick to suggest
that they were texting. However some faculty did think that their students were also using them
to access course materials on the learning management system.
Students, however, reported a variety of ways in which they were using their mobile
devices. Beyond accessing course materials from the web on their phone, students are using their
mobile devices during class to look up information pertinent to the class and even take notes.
One student even claimed that knowing that she could access information made her more
confident to participate in class:
I felt much more engaged because I was able to look stuff up and add to the
conversation. And, my points were well received and valid so that the discussion was
further perpetuated [by my participation].
One faculty member, however, thought the ability to have access to information via the
web anytime, anywhere could be problematic:
Anybody with access to the internet can, within a few minutes, have the appearance of
being knowledgeable in almost any subject…you can learn a few buzz words and look up
those buzz words and see what they mean so if anyone questions you can give the
appearance of knowledge. So, you can gain superficial knowledge very quickly.
Superficial knowledge is very often confident and often wrong. I really do worry about
the ready access to superficial knowledge. That could have a big impact on higher
education.
Multiple students reported using a flashcard application on their phone to help them study
for a test. One faculty member, however, believed that if devices were going to be used for
educational purposes that they had to enhance learning in a new way:
I do worry that someone might use it for skill and drill…like flashcards…and while there
is a place for that I think that we can be a bit more clever in thinking about what we could
use them for.
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Students did, however, report performing new kinds of educational tasks with their
mobile devices. Students said they often downloaded apps on smartphones to help them learn
new concepts. For example, one student reported that she downloaded and application for her
Circuits class. “ I could use it to learn how to draw circuits so I would use that a lot to help me
learn circuits along the way.” When asked if her instructor recommended the app, she stated that
she actually found it as a recommended resource in the textbook. “The professor didn’t say
anything about it, so I don’t think he was aware of it.”
Most of the faculty interviewed were not very confident that they are aware of what is
available for educational use on mobile devices. One faculty member stated:
With regard to technology and education specifically, I have not kept up too much with
apps that have been developed. Classroom specific kinds of stuff to be honest I don’t
know that much about.”
Most of the students interviewed believed that their instructors did not have enough
knowledge to implement mobile learning practices in the classroom. They purported that this
may be due to the fact that they do not own the same technology so they don’t have knowledge
of its capabilities. One student commented:
I feel like some of the teachers who have been here longer and are even older in age
maybe they have cell phones, but they are not smartphones, Like my grandparents all
have cell phones, but they are not smartphones, so they may not realize the potential to
actually assist in the classroom.
One faculty member, however, believed she could still explore the potential use for
students without owning a device. “I like being a teacher and not having to have a cell phone but
recognizing that my students have them and that there is a way to use them, but I don’t have to
use it.”
Students agree that if faculty knowledge of the capabilities of mobile devices increased it
would benefit them:
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[If] the professor said, “ok this is an old testament class so download the bible application
that would have been awesome because it would save students money because [it was]
mandated that we buy the new King James version of the Bible. So, I just ended up
downloading that specific version. It’s convenient for students so I think if a teacher
knows ahead of time about an app [for their class] it may be useful.
Distraction
Although they were able to come up with ways that mobile devices could be
implemented, faculty seemed to be preoccupied with the distraction that devices could cause in
the classroom:
It’s definitely irritating when you feel like students aren’t paying attention to what you
are actually saying. It would be nice to know if they were looking at things that were
helping them understand the material better, but the natural assumption on the part of
the lecturer is that when you are lecturing and someone is not looking at you or at your
slides or writing something down that they are not paying attention.
When asked how they thought faculty viewed the use of mobile devices in the classroom
students agreed:
I would think most, if not all, would imagine that if they see a student using their cell
phone that that student is certainly not paying attention and certainly not using it for the
class. I think it would be rare to find a professor that thought that that cell phone was
helping that student in class.
Another faculty member commented:
It has always been hard and it will always be hard to make sure students are paying
attention when they should be paying attention, so from an instructor’s perspective.
Getting over that mental hurdle is going to be difficult.
Students, however, claimed that they believed there should be “more leniency toward
college students having [mobile devices] in class. One student commented:
I think [professors] have to trust that we are actually doing [work] and not straying off
task. They can’t see our screens so they don’t think we are being productive, but a lot of
times we are.
Other students also agreed that it was less about the technology and more about the
student, “If you were in a room with no technology you would still have a bunch of people who
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wouldn’t pay attention.” “Distraction comes in all forms. It is really about the student and their
drive to pay attention and learn.”
In addition, most students believed that their peers could be just as easily distracted on a
laptop which is often more acceptable for classroom use:
[In class] all these other kids have laptops open and I don’t always bring my laptop, but I
see the girl next to me on Facebook or doing other things she shouldn’t be, so [students]
are [being distracted] in that way.
One faculty member commented that their perception of the potential distraction with
using different technology may be the result of experience with certain devices:
My assumption is that I would be more inclined to think someone on a laptop was being
productive but I don’t know why. I guess it’s because I have actually seen people take
notes on laptops so I have the experience of people using that in a productive way
whereas I have less experience with people using mobile devices in class in a productive
way.
Students also believe that mobile device use could potentially be less distracting for other
students because of its size. One student comments:
Sometimes with laptops [it is distracting] because screens are so much bigger. Say
someone is sitting three rows up, I can see what [they] are doing whether it be school
related or non-school related because it’s so much bigger. With a phone, they are smaller,
so you don’t see that. It is less of a distraction for students visually.
Still students would like to have the option of the type of technology that they use and
bring to class:
The laptop probably has more capabilities, but a phone is much more convenient. It is
easier to have with you. It’s easier to pack a phone in your backpack than a laptop in a
case and its more easily accessible.
!
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I think for the most part almost everyone has a laptop these days, but people who don’t or
people who don’t want to lug around their Macbook with a case and all of the other
books in their bag [they should have] the option to use the iPhone. In the instances when I
had to look things up if I had my laptop I would have been able to do it, but the phone
made it so much more convenient. I didn’t have to go pull out a laptop, so it definitely
could be more convenient and maybe even more class friendly at times.
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Other Barriers
In addition to seeing distraction as a potential deterrent, faculty also seemed to be
concerned with other challenges of implementing mobile learning in the classroom. Faculty were
most concerned that the cost of the technology would be problematic for students:
First of all you have to have students that can afford the technology. So I hear about
colleges asking students to have laptops. Well then there has to be a program in place for
students that can’t afford them, so that for me would be the first obstacle [for using
mobile devices].
However, the students interviewed seemed to think that cost would be less of a deterrent
and they assume that “almost every student has a [smart]phone now.”
Even one professor that realized most of students had mobile devices capable of
educational task was leery about requiring use:
Most [students have devices], but I would be reluctant to require it as part of the course. I
wouldn’t want to assume that everyone has one. I think given the availability of computer
labs it is safe to assume that students have access so you can assign computer work
because you know the university provides access but for a mobile device to pay out of
pocket, I would be reluctant to make something mandatory.
Time required to learn how to use the device or applications was also discussed as a
potential deterrent to mobile device use by faculty. One faculty member commented:
I can imagine [faculty members], depending on how long they have been teaching, would
be reluctant to go back and rework course materials. The development is probably a
pretty big barrier. If you have [to develop] something specific to your course you just
don’t have enough time to sit down and write something for your course, but if there
were something generally like Moodle where you posted something and it was
automatically transformed into a mobile format people would be much more inclined
to do that.
I think people would be excited about course specific apps but they wouldn’t necessarily
have the time or the skills for that development.
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Summary
This study was designed to provide data about faculty and student use and perceived use
as well as attitudes and perceptions of faculty and students toward mobile learning. The surveys
provided data on a sample of faculty and undergraduate students with respect to their attitudes
and perceptions about incorporating the use of mobile devices for educational purposes both
inside and outside their classroom. Data was also used to compare student and faculty
perceptions of current use and the potential for use in an educational setting.
An open-ended question and interviews served to add more depth and breadth to the
quantitative data and provided detailed information about use, attitudes, and perceptions of
faculty and students.
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CHAPTER FIVE
DISCUSSION AND CONCLUSIONS
The purpose of this study was to understand how students are currently using mobile
devices informally for educational purposes and to investigate the attitudes and perceptions that
faculty and students have about mobile learning and mobile device use in the classroom and
compare the attitudes and perceptions of both groups. The study also explored how the formal
use of mobile devices inside and outside the classroom could impact student learning,
engagement, and participation. Through the analysis of various factors affecting adoption, the
study also examined if students and faculty are ready to adopt the use of mobile devices in the
classroom.
Quantitative and qualitative methods were both utilized in this study in order extract
comprehensive data that could thoroughly answer all research questions. Results enable the
researcher to draw conclusions about the data collected and make recommendations for future
practice and study.
This chapter is organized into four sections: 1) discussion of findings, 2) conclusions, 3)
recommendations for practice and 4) implications for future research.

Discussion
Quantitative data acquired through faculty and student surveys were the primary source
used to answer research questions, however the use of qualitative data proved useful in providing
additional support for quantitative results and enabled the researcher to triangulate data and
discuss results with more depth.
The data implies that faculty differ in their opinion about the student use of mobile
technology inside the classroom. These differences, combined with a lack of knowledge about
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the capabilities of current mobile technology and the available applications that may be relevant
for class use have resulted in negative perceptions and have perpetuated a prohibition of mobile
devices rather than the incorporation of a potential mobile learning tool. It is possible, however,
that the result could be due to self-reporting error or the wording of survey instructions or
questions. For example, students answering the questions based on use may have indicated use
regardless of frequency whereas faculty may have considered frequency when answering the
same questions. Further research should address this issue. Still, students have chosen to adopt
the use of mobile devices for educational purposes both inside and outside the classroom.
Without being prompted by instructors, students have sought out applications that have helped
them learn course content, study or acquire other non-course related knowledge. Students have
also used their devices to access course materials and organize educational tasks.
Although students are currently performing educational tasks informally, the data implies
that students believe that a more formal incorporation of mobile learning would be beneficial and
effortless. The data indicates that faculty, however, would most likely limit the incorporation to
learning opportunities and access to course materials to outside the classroom as the data reveals
that they do not think participation and engagement would increase with in-class use and they do
not prefer mobile devices be used for in-class activities. While faculty agree that it would be easy
for students to use mobile devices for learning, they do not believe they will be capable of
completing assignments and classwork from their devices.
Distraction seemed to be a primary deterrent for faculty adoption. However, student data
reveals that students do not believe that technology is the cause for distraction. In addition,
students claimed that laptops, which are accepted as a technology for educational use in most
classes, is equally, if not more distracting than mobile technology.
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Learning Theories
Naismith et al. (2004) describe how the use of mobile devices may promote six
categories of learning activities: behaviorist, constructivist, situated, collaborative, informal and
lifelong, and learning and teaching support. The results of this study support their theory by
providing evidence that mobile devices are able to support a variety of different types of
learning.
Many students reported using mobile devices to support learning by using the numerous
functions of the device to complete tasks that may have otherwise been done using multiple
sources. For example, students reported using their devices as calculators, organizers, notebooks,
flashcards, and cameras. Students also reported downloading applications that contained
reference materials (i.e. formulas, definitions, figures, texts) for a particular subject. More
prevalent, however, was the use of the device for accessing information and course materials via
the web. Although most students were able to access the Internet through their devices, students
and faculty agreed that course materials and learning management systems should be more
accessible and easily viewable in a mobile format from devices.
Students also reported engaging learning activities supported by constructivist as well as
behavioral learning theories. A large majority of students (81%) reported using their mobile
device to play an educational game. The types of games reported were vocabulary/word games
or strategy games. However, there are a vast amount of educational games available for all
subjects and age groups. In addition to playing educational games on their devices, students
interviewed revealed that they have downloaded applications that have helped them learn new
concepts. For example, one student reported downloading an application that helped her learn
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about circuits by allowing her to drag and drop different components together to build a
complete circuit. Another student described an application that allowed him to choose and
position objects in different ways to test Newton’s Laws.
The study revealed that many faculty members believe that mobile devices are most used
as social tools in the classroom. Although students did report texting and engaging in social
networking from their devices, they also reported that these tasks were sometimes educational in
nature. Students are using devices to perform collaborative activities. They are sharing resources
and discussing content through devices and they would like to be able to participate in discussion
forums from their devices.
Most of the activities discussed above can be defined as informal insomuch as the
activities performed in the classroom are not facilitated by the instructor and the activities
performed outside the classroom selected by the user. Mobile devices may also be able to
promote lifelong learning because they can provide instant access to knowledge. While it may be
argued that this knowledge can also be accessed through other technology, the mobility and
flexibility of mobile devices allow for access anytime, anywhere. With so much information
available and so many applications being developed for various subject areas, users can selfselect learning opportunities based on need or interest. In addition, since access to information is
so prevalent, mobile devices may enable learning tasks to focus on higher order thinking skills
rather than rote memorization of definitions and concepts.
While behaviorist activities are less evident than some of the other theories, students and
faculty both suggested that mobile devices could be used to replace clickers (student response
systems), which are used to promote active learning and provide immediate feedback.
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Although participants in this study did not report situated learning experiences, situated
mobile learning is becoming more prevalent. For example, museums are offering guided tours
through mobile devices and providing additional information in the form of QR codes that can be
scanned from mobile devices. In addition, studies have analyzed augmented reality simulations
to be used in the classroom (Squire and Jan, 2007).
As discussed above, most of these activities are not limited to one specific type of
learning. In fact, the multifunctionality and capabilities of the devices allows them to be used for
not only a variety of different tasks, but for complex tasks as well. Users can communicate (by
text, voice, or video), study, calculate math problems, access materials, play games, and engage
in simulations all from the same device.

Metacognition
One area that hasn’t been discussed, but that deserves attention is metacognition, or
“thinking about thinking” (Flavell, 1979). Use of mobile devices appears to support
metacognition and self-regulated learning. This is evident through students’ use of mobile
devices to communicate about their learning experience in the classroom and actively seek out
information from online or from peers when they identified a knowledge gap or motivation need.
For example, students who text other students about the context of the class, the teacher’s ability,
or their level of engagement are having metacognitive experiences. They will look up a concept
they are not familiar with on the web or ask a classmate for help on specific course content.
This study revealed that students are also considering their own learning style when
choosing to learn using mobile devices. While some concerns were reported regarding the
possible limitations of using mobile devices for learning due to screen size, students also
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reported that they enjoyed the familiarity of their own personal device for learning. In addition,
some students reported that they preferred to use mobile applications to aid learning rather than
traditional means.
The data also reveals that students are aware of how the use of mobile devices could
impact their motivation to learn. Students believe that they would be more likely to participate
and engage in class activities and discussions both inside and outside of class if they could use
their mobile devices.

Technology Acceptance Model
The Technology Acceptance Model is a theory that suggests that two main factors,
perceived use and ease of use, influence a user’s decision about how and when they will use a
technology (Davis, 1989). In this study, survey items were designed to measure student and
faculty perceptions about perceived use and ease of use in order to understand if students and/or
faculty were willing to adopt the use of mobile devices for learning.
Results from the analysis of the survey items suggest that students may be more ready to
adopt mobile technology for learning than faculty members. And, qualitative data supports this
conclusion.
Age, as suggested by some researchers, may be the reason for this difference. Prensky
(2001) proposes that there is a distinct difference between “digital natives” and “digital
immigrants” in the way the view and use technology. Digital natives, students who have been
exposed to and immersed in technology since birth, will likely perceive the use of technology
very differently than digital immigrants, in this case most of the faculty members.
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This study revealed that students were more open to using mobile devices for learning
while faculty were concerned with potential distractions. Students and faculty both agreed that
students would be able to learn how to use devices for learning with ease, but admitted they
would need additional training. As digital natives, students may have more knowledge of the
capabilities of mobile devices than faculty. This is most evident through the qualitative data in
which students suggested creative ways to implement their use in the classroom, while many
faculty members reported that they were unaware of mobile educational applications or activities
or that they were just “not interested” in incorporating mobile devices.

Conclusions
This section contains conclusions based on the findings from the study. Conclusions are
organized by research question and are supported by either quantitative data or a combination of
quantitative and qualitative data where appropriate.
Research Question 1: How do students currently use their personal mobile devices
informally for educational purposes?
The survey results in combination with the results from student interviews indicate that
students are currently using their mobile devices to perform a variety on educational tasks. Inside
the classroom, students are most often performing supplementary activities, organizational tasks,
and using their devices to access course materials and information via the Internet. Students are
performing similar activities outside the classroom, but are also using devices as study tools and
downloading applications to learn concepts related to current courses they are taken or other
subjects they are interested in. Most students also reported playing some type of educational
game on their mobile device.
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Research Question 2: What do faculty members perceive student use of mobile devices
for educational purposes to be?
The majority of faculty members indicated that they think students are most often using
their mobile devices for socialization. Faculty interview data also corresponded with quantitative
data in which all faculty stated that they thought students were texting. Although students
reported using their mobile devices for socialization, faculty underestimated the amount of
educational tasks that students were performing with their mobile devices. Thus, faculty may
have a misunderstanding about the actual use of mobile devices. Interview results indicate that
this may be due to a lack of knowledge about the capabilities of mobile devices or lack of
experience with students using mobile devices “productively.”
Research Question 3: What are faculty attitudes and perceptions about incorporating
mobile learning in their own classroom?
Results from the survey indicate that faculty believe that students should be able to use
mobile devices in the classroom and that that kind of use would be beneficial for the learner.
Most faculty members also reported that they believed that they would be able to incorporate
mobile learning with training. However, faculty that responded to the open-ended question most
often cited that they were not interested in incorporating mobile learning in the classroom.
Interview data revealed that faculty may be open to student use to perform basic tasks like
accessing class materials, but may not want to use the devices themselves or incorporate use
fully in class due to factors like time and cost and the potential for student distraction.
Research Question 4: How would the formal use of mobile devices impact student
learning, engagement and participation in the classroom?
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Survey and interview results both indicate that student participation inside and outside the
classroom would increase if students could use mobile devices in the classroom. Results also
reveal that students would be more engaged in class discussions inside the classroom if they
could use devices and would be more engaged both inside and outside the classroom if students
could use devices to post responses. Students also indicated that use of mobile devices would
allow them to spend more time on classwork and that they would be more likely to ask for help if
they could communicate through their mobile devices.
Research Question 5: How do students and faculty compare in their current perceptions
of how the use of mobile devices could impact learning, engagement and participation in the
classroom?
Although students believed that mobile devices could impact learning, engagement and
participation both inside and outside the classroom, faculty indicated that they only thought that
the use of mobile devices could have an impact outside the classroom with regard to
participation in class activities and class in-class discussions. With respect to these questions,
student responses were significantly higher than faculty responses, even when both responses
were positive.
While students reported on the survey and in interviews that using their mobile devices
would allow them to spend more time on classwork, faculty did not perceive that students would
spend anymore time on classwork because they used mobile technology. In fact, responses from
faculty interviews indicated that they thought the use of mobile devices may be distracting inside
the classroom and encourage a more “casual attitude” in the completion of homework. While
students suspected that instructors thought classroom use was distracting due partly to the fact
that many instructors had policies in place that banned the use of mobile devices in the
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classroom, students believed that use could positively affect their learning experience. Faculty
and students did agree, however, that using mobile devices to communicate would enable
students to be more comfortable asking for help.
Research Question 6: Are students and faculty ready to adopt the use of mobile devices in
the classroom?
Results from the survey sections on perceived use and ease of use, factors of the
technology acceptance model (Davis, 1989), reveal that students perceive that there is a use for
mobile devices in the classroom and that the devices would be easy to use for educational
purposes. Faculty results were mixed and results from the survey triangulated with results from
the open-ended question and interviews. Faculty did believe that there should be some uses for
mobile devices most related to student access to course materials, study materials and learning
management systems, but did not want to see them incorporated fully into classes. Faculty
believed it would be easy for students perform some educational tasks from their mobile devices,
but did not think they would be conducive for completing some types of classwork especially as
faculty felt that mobile learning activities would not be applicable to their subject matter.
Based on the results from the survey, open-ended question and interviews, students seem
more ready to adopt the use of mobile devices in the classroom. In order for faculty adoption to
be possible, faculty may need more time, experience and training.

Recommendations for Practice
Based on the results of this study, the following suggestions are offered to support the
effective use of mobile technology in learning:
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1. Increased faculty training regarding the capabilities of mobile technology and the potential use
in the classroom including applications that are available via smartphone stores and textbook
companies.
2. Updates to the university website and learning management system that allow them to be
viewed in a mobile format.
3. Resource page on the university website with recommendations for mobile applications that
may be applicable to students and faculty.
4. Increased dialogue among students and faculty, faculty and faculty, and faculty and
administrators about the learning opportunities available through mobile devices.
5. Formation of a partnership with a mobile network that reduces the cost of a device and/or data
plan for students and faculty.
5. Collaboration between the university and either the computer science department or an outside
resource that could develop course-specific mobile applications that could be used for general
education courses.

Implications for Future Research
This study helped identify the current attitudes and perceptions about mobile learning of
university faculty and students to determine if there was a need to and if students and faculty
would incorporate the use of mobile devices in the classroom.
The study was limiting insomuch as it only investigated undergraduate students and
faculty at one university. Future research may want to include multiple institutions and examine
differences based on region, available resources, and faculty technology training. Additional
research could also be done to include graduate students and compare the perceptions of
undergraduate and graduate students. In addition, researchers may want to investigate if a
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difference exists with respect to school affiliation. This type of analysis was not possible in this
study because two additional first year programs were not included as options on the
demographic section of the survey. However future research with undergraduates may also be
problematic due to the number of students who change majors from freshman to senior year.
Using an upper-class sample may be able to indicate a more accurate relationship between
perception and school affiliation Future researchers may also want to further investigate factors
that affect student and faculty attitudes and perceptions.
It was necessary to investigate the attitudes and perceptions of large sample to add to the
current research, but it would also be beneficial to analyze how the use of specific mobile
applications could be used in a classroom or could be used by students and faculty to promote
informal learning. Although some studies have been done with regard to specific mobile learning
activities in the classroom, new studies could focus on the capabilities of newer technology and
the investigation of how the use of a personal mobile device could affect learning. In
collaboration with researchers from other fields, future researchers may also want to develop a
WYSISYG-type program that could enable instructors to easily develop content specific
applications without software development knowledge.
Future research should also further develop mobile learning theory as it relates to current
technology and best practices so that mobile learning may be able to acquire its own identity
separate from e-learning.
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1. Do you see students using mobile devices in your class? How often? What do you think
they are doing with them?

2. Describe your experiences with using technology. Would you say you keep up with the
latest developments in technology, especially as they relate to education?

3. What do you know about “mobile learning?” Have you ever explored any mobile
learning activities?

4. How would you define, “mobile device?” Have you ever personally used your mobile
device or smartphone for learning? How? Are you aware of the applications that may be
applicable to your profession?

5. Given your discipline/subject matter, do you think mobile learning could effectively fit
into your curriculum? Why or Why Not? Do you have any ideas for incorporating mobile
learning in the classroom?

6. Do you know of any universities that have mobile learning initiatives? How would you
feel if this university started one?

7. Would you attend mobile learning trainings or watch online videos of training for
support? What kind of training would be necessary in order for you to be able to
incorporate mobile learning in the classroom?
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$# How would you define “mobile device?” Do you own one? What kind?!
!

2. Where do you put your mobile device when you are in class? Do you ever use it in class?
If so, for what?

3. How do you think your professors view student use of mobile devices in class? Are there
are policies in place? Do any professors encourage the use of mobile devices for
learning?

4. Have you used your mobile device to learn something new? How?

5. In what ways might mobile devices be able to be used as part of the classroom?

6. Do you think if students were able to use their mobile devices in class that they would
use them inappropriately?

7. Do you think this university has kept up with advancements in technology? What do you
think could be improved?
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Consent Form

Study Title:

Mobile Learning in Higher Education: A Glimpse and Comparison of Student
and Faculty Readiness, Attitudes, and Perceptions

Performance Site:

Louisiana State University

Investigator:

The following investigators are available for questions about this study,
Pamela Pollara, 973-493-5473; email: ppolla1@lsu.edu

Purpose of the Study: The purpose of this study is to understand how students are currently using
mobile devices informally for educational purposes. The study will also
investigate the perceptions of faculty and compare the perceptions of faculty
and students with regard to mobile learning and mobile device use in the
classroom. The study will also explore how the formal use of mobile devices
inside and outside the classroom could impact student learning, engagement,
and participation. Finally, the study will examine if students and faculty are
ready to adopt the use of mobile devices in the classroom.
Subject Inclusion:

Undergraduate students and faculty members at LSU

Study Procedures:

Undergraduate students and faculty will be asked to participate in a 15-20
minute interview that will focus on their current use and perception of using
mobile devices for learning.

Benefits:

Subjects will not receive any monetary benefits from this study.

Risks:

This study does not present any risks for participants.

Right to Refuse:

Subjects may choose not to participate or to withdraw from the study at any
time without penalty or loss of any benefits to which they might otherwise be
entitled.

Privacy:

Results of the study may be published, but no names or identifying
information will be included in the publication. Subject identity will remain
confidential unless disclosure is required by law.

Signature:

The study has been discussed with me and all my questions have been answered. I
may direct additional questions regarding study specifications to the investigator. If I
have questions about subjects’ rights or other concerns, I can contact Robert C.
Matthews, Institutional Review Board, (225) 578-8692. I agree to participate in the
study described above and acknowledge the investigator’s obligation to provide me
with a signed copy of this consent form.
____________________
Signature of Subject
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